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PREFACE 

In  the  course  of  preparation  of  a  monograph  dealmg  with  a  series  of  men- 
ingeal fibro-endothehomata,  a  careful  review  was  necessitated  of  the  patho- 
logical as  well  as  the  clinical  aspects  of  these  interesting  tumors.  They  have 
their  point  of  origin  in  certain  definite  regions,  and  a  tentative  subdivision 
had  been  made  of  those  arising  from  the  spinal  meninges,  those  from  the  basi- 
lar meninges,  and  those  from  the  superior  envelopes  of  the  brain. 

It  was  apparent  that  the  spinal  and  basilar  lesions  usually  arose  from  the 
meninges  at  the  point  of  exit  of  a  spinal  or  cerebral  nerve  root,  and  it  was  antic- 
ipated that  many  of  the  tumors  of  the  cerebellopontile  angle  which  involve 
the  acoustic  nerve  would  be  included  in  the  series,  for  the  majority  of  them 
had  previously  been  diagnosed  from  their  gross  appearance,  though  admittedly 
with  some  reservation  on  histological  grounds,  as  endotheliomata. 

Hesitation  was  felt  in  regard  to  the  inclusion  in  the  series  of  some  of  the 
spinal  cord  tumors,  and  these  doubts  became  intensified  when  the  lateral 
recess  tumors  came  to  be  assembled  and  closely  inspected. 

A  thorough  rehearsal  of  the  material  at  hand,  comprising  twenty-nine 
histologically  certified  cases,  together  with  a  much  larger  number  of  probable 
though  unverified  ones,  which  nevertheless  were  useful  from  the  standpoint 
of  their  clinical  data,  so  clarified  many  obscure  matters  relating  to  these  pecu- 
liar and  unmistakable  tumors  of  the  VIII*''  nerve  that  they  have  been  made 
the  subject  of  this  separate  study,  and  a  report  upon  the  60  endothehomata 
proper  must  await  its  turn.  Unquestionably  the  acoustic  tumors  are  most 
distinctive  growths  and  such  relationship  as  they  have  to  the  meningeal 
tumors  occurring  in  the  lateral  recess  will  be  pointed  out  in  its  proper  place. 

Some  important  monographs  on  the  subject  have  alreacty  been  published, 
of  which  Folke  Henschen's  Inaugural  Dissertation,  1910,^^  is  the  most  note- 
worthy, but  in  all  of  them  the  various  tumors  of  the  cerebellopontile  angle 
have  been  incorporated,  whereas  the  acoustic  neuromas  will  alone  occupy  our 
attention  to  the  exclusion  of  other  tumors  of  the  recess  except  in  so  far  as  they 
are  of  interest  from  the  standpoint  of  differential  diagnosis. 

Most  publications  on  the  topic  of  brain  tumors  attempt  to  cover  the  entire 
subject  from  one  aspect  or  another,  but  the  time  is  ripe  for  special  studies  of 
special  tumors  in  special  localities,  particularly^  if  the  surgical  treatment  of 
these  difficult  lesions  is  to  be  perfected. 

Unquestionably  the  author  profits  most  by  an  analytical  study  of  a  given 
group  of  cases,  but  inasmuch  as  the  series  of  acoustic  tumors  herein  reported 
is  apparently  the  largest  to  have  been  verified  in  a  single  operative  chnic,  the 
study  may  be  of  some  interest  and  value  to  others  as  well,  and  the  future  will 
doubtless  see  many  improvements  in  the  surgical  procedure,  with  a  still  greater 
lowering  of  the  operative  mortality,  which  in  the  past  has  been  so  high  as  to 
be  prohibitive. 

I  wish  to  express  my  deep  obligations  to  the  assistants  who  for  the  past 
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several  years  have  consecutively  had  supervision  of  the  neurological  cases  in 
my  clinic  and  to  whose  industry  and  ability  the  hospital  records  of  these  cases 
testify — to  George  J.  Heuer  (1908),  Samuel  J.  Crowe  (1909),  Emil  Goetsch 
(1910)  and  Walter  E.  Dandy  (1911)  in  Baltimore,  to  Charles  Bagley  (1912), 
Carl  W.  Rand  (1913),  E.  B.  Towne  (1914),  Gilbert  Horrax  (1915),  and  Samuel 
C.  Harvey  (1916)  in  Boston.  I  am  indebted  also  to  Ernest  Grey  for  his  special 
observations,  during  the  past  few  years,  of  the  cerebellar  cases,  and  to  my  col- 
league Professor  Councilman  for  his  histological  studies  of  the  extensive  ma- 
terial which  has  passed  through  his  hands. 

My  thanks  are  due  also  to  Professor  Halsted  for  permitting  me  to  use,  as 
though  they  were  still  my  own,  the  records  of  cases  observed  during  my  service 
in  his  clinic  previous  to  September,  1912,  at  the  Johns  Hopkins  Hospital. 

To  my  secretary,  Miss  Louise  Eisenhardt,  whose  assistance  has  been  in- 
valuable during  the  preparation  of  this  monograph,  I  must  leave  the  task  of 
preparing  the  index  and  seeing  the  book  through  the  press.  The  events  of 
the  past  two  months  have  made  impossible  the  insertion  of  much  new  informa- 
tion gleaned  from  the  four  cases  operated  upon  subsequent  to  February  first. 
I  fear  that  there  may  be  many  incomplete  passages  and  many  inaccuracies 
which  I  had  intended  to  check  during  the  revision.  These  faults,  under  the 
circumstance  of  an  unlooked  for  but  cordially  accepted  order  for  service  over- 
seas, my  friends  will  overlook. 

Harvey  Gushing. 
Boston,  Mass. 
May  6,  1917 
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TUMORS  OF  THE  NERVUS  ACUSTICUS 

CHAPTER   I 

INTRODUCTORY  AND  HISTORICAL 

Introductory.^ — The  growing  interest  in  the  subject  of  intracranial  tumors 
during  the  past  decade  has  been  due  to  several  factors,  the  most  important  of 
which  has  unquestionably  been  the  changed  attitude  of  the  operating  surgeon 
toward  the  difficult  problems  which  these  conditions  present.  Whereas  in 
former  years  the  occasional  attempts  of  the  surgeon  to  expose  and  remove  a 
brain  tumor  were  made  under  the  guidance  of  another,  today  he  has  come  to 
assume  the  responsibihty  for  the  preliminary  study  and  diagnosis  of  the  case. 

It  was  but  natural  under  the  old  order  that  disappointments  should  have 
been  many  and  successes  few.  Nothing  is  so  likely  to  check  progress  as  when 
surgical  responsibilities  are  divided,  and  in  the  past,  when  they  were  shared  by 
neurologist,  ophthalmologist,  otologist  and  perhaps  others  in  adcUtion  to  a 
reluctant  operator,  surgical  failures  were  so  frequent  that  utter  discourage- 
ment prevailed. 

Progress  in  cerebral  surgery,  though  slow,  nevertheless  has  continued  to 
be  made  and  credit  for  this  is  probably  due  largely  to  the  unquenchable  en- 
thusiasm and  persistence  of  the  late  Sir  Victor  Horsley,  whose  studies  in  ex- 
perimental neurology  were  the  basis  of  his  activities  as  a  neurological  surgeon. 
There  can  be  no  better  preparation  for  neurological  operations  on  man  than 
the  experience  gained  from  the  production  of  experimental  lesions  on  the 
central  nervous  system  of  animals,  if  made  with  the  scrupulous  technique 
employed  in  the  hospital  operating  room;  but  in  addition  to  this,  the  study  of 
the  symptoms  and  degenerations  consequent  upon  these  experimental  pro- 
cedures serves  to  give  the  best  possible  grasp  on  the  complex  subject  of  neurol- 
ogy. 

The  neurological  clinic  itself  has  benefited  greatly  from  the  wide-spread 
employment  of  the  electric  ophthalmoscope,  more  refined  perimetry,  the  ■ 
routine  use  of  the  X-ray,  the  revolving  chair  and  the  caloric  tests  of  Barany, 
to  mention  but  a  few  of  our  present  aids  to  diagnosis.  These  and  other  pre- 
cise methods  of  examination  are  today  in  the  hands  of  all  and  have  led  to  an 
exactness  of  clinical  observation.  As  a  result  of  all  this,  during  the  past  few 
years  comparatively  large  numbers  of  patients  with  intracranial  tumors  have 
come  to  be  congregated  in  certain  surgical  clinics  where  the  preliminary  studies 
and  treatment  are  conducted  by  a  coordinate  staff  of  trained  observers  who 
approach  the  problems  presented  by  each  case  from  the  surgical  point  of  view. 

Whereas  formerly  occasional  examples  of  the  various  types  of  tumor  might 
have  been  made  the  subject  of  study,  the  opportunity  of  investigating  the 
lesion  except  at  autopsy  was  rarely  given  and  then  only  as  a  terminal  condi- 
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tion  after  the  clinical  picture  had  become  more  or  less  confused.  Today  the 
opportunity  is  given  of  verifying  the  lesion  in  an  increasing  number  of  cases  at 
a  much  more  early  stage  than  has  heretofore  been  possible,  and  the  operating 
room  has  largely  supplanted  the  postmortem  laboratory  as  the  source  of 
material  for  study.  This  is  merely  a  repetition  of  the  story  concerning  lesions 
in  many  other  parts  of  the  body. 

Our  increasing  familiarity  with  intracranial  tumors  in  general  has  led  to  a 
better  classification  of  them  on  a  structural  basis,  so  that  in  some  instances 
it  has  become  possible  not  only  to  localize  a  lesion  with  considerable  accuracy 
but  to  foretell  its  histological  character  with  reasonable  certainty.  No  more 
striking  illustration  of  this  is  afforded  than  by  a  review  of  the  story  of  the 
tumors  occurring  in  the  so-called  cerebellopontile  angle,  which  in  the  brief 
period  since  the  beginning  of  the  present  century  have  emerged  from  com- 
parative obscurity. 

HisTOEiCAL  Review 

With  the  historical  information  concerning  acoustic  tumors,  which  Carl 
Gustav  Lincke^^^  gathered  in  1837  for  his  valuable  and  timely  treatise  on  dis- 
eases of  the  ear,  nearly  all  monographs  on  the  subject  have  since  been  intro- 
duced. However,  as  was  pointed  out  many  years  later  by  Virchow  in  his 
celebrated  Vorlesungen,  it  is  difficult  enough  to  tell  from  the  tissues  at  hand 
whether  one  is  dealing  with  a  true  acoustic  tumor,  and  these  difficulties  are 
greatly  enhanced  if  one  attempts  to  pass  judgment  on  the  incomplete  case 
reports  of  the  earlier  writers. 

Doubtless  isolated  examples  of  these  distinctive  growths  must  have  long 
been  observed,  but  Sandifort's  presumptive  case^^^  described  in  1777  does  not 
seem  to  be  definitely  antedated.  Of  this  tumor,  under  the  title  De  duro 
quodam  corpusculo,  nervo  avditorio  adhaerente,  Sandifort  wrote  from  Leyden 
as  follows: 

"  *  *  *  *  As  I  examined  the  base  of  the  brain,  with  the  origins  of  the  nerves,  I 
discovered  a  small  body  clinging  to  the  right  auditory  nerve,  of  such  toughness  that  it  was 
supposed  surely  to  be  cartilage.  It  was  not  so  firmly  attached  to  the  inferior  part  of  the 
said  nerve,  but  it  clung  tightly  to  the  proximal  portion  of  the  medulla  oblongata,  at  that 
point  where  this  nerve  (the  VIII*'^),  together  with  the  VII"^,  makes  its  exit,  likewise 
insinuating  itself  into  the  foramen  as  an  obstruction  in  the  interior 
of  the  petrous  portion  of  the  temporal  bone,  which  said  nerve  enters.  The  length  of  this 
small  body  was  six  lines,  its  width  in  its  wider  portion  was  five,  and  in  its  lesser,  three  lines. 
Its  surface  was  exceedingly  uneven,  especially  that  part  which  was  in 
relation  with  the  base  of  the  skull,  and  various  larger  and  smaller  nodules  arose  from  its 
surface.  It  was  not  possible  to  separate  the  nerve  from  the  lesion  and  neither  was  it  pos- 
sible to  free  it  entirely  from  the  foramen  which  the  nerve  enters,  but  it  was  more  easily 
separated  from  the  part  of  the  medulla  to  which,  as  stated  before,  it  adhered. 

"Having  cut  into  the  body,  it  presented  a  tough  cortex  or  exterior  part:  the  interior, 
however,  was  somewhat  softer,  although  in  this  also  there  were  hard  par- 
ticles   interspersed. 

"The  situation  and  firm  lodging  of  this  little  body  demonstrate  without  doubt  that 
it  compressed  the  auditory  nerve.  The  depression  seen  at  the  point 
noted  in  the  medulla  and  neighboring  soft  parts  proves  it,  and  the  extension  of  the  nodules 
into  the  foramen  of  the  nerve  still  further  confirms  it.  This  lessened  the  nerve  greatly  in 
its  capacity,  as  seen  by  a  comparison  of  the  right  auditory  nerve  with  the  left. 
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"  And  so,  this  little  body,  hiding  in  the  recess  of  the  brain,  is  to  be  considered  as  the  cause 
of  deafness  in  this  case.  To  it  there  was  neither  medicinal  nor  manual  access,  the  case  being 
therefore  entirely  incurable.*         *      *     *     *     " 

During  the  first  half  of  the  past  century  a  few  autopsy  specimens  were 
described  as  pathological  curiosities,  but  some  of  them  were  accompanied  by 
an  account  of  the  symptoms  which  the  patient  had  exhibited.  The  earliest 
of  these  case  reports  of  which  I  am  aware  was  that  of  Leveque-Lasource"*^  in 
1810.  A  woman  of  38  had  primary  vertigo,  followed  by  headache,  loss  of 
vision,  tinnitus  and  then  deafness  in  the  left  ear,  instability,  numbness  of  the 
extremities,  dysarthria,  and  deviation  of  the  tongue.  At  the  autopsy  a  fibrous 
tumor,  supposedly  arising  from  the  auditory  meatus,  was  found  attached  to 
the  petrous  bone,  but  since  the  acoustic  nerve  was  not  destroyed  but  merely 
pressed  aside,  it  is  quite  possible  that  here  too,  as  in  Sanclifort's  case,  the 
tumor  was  a  meningeal  endothelioma  and  not  an  acoustic  tumor  proper. 

Though  a  brief  note  of  a  possible  case  was  given  by  Abercrombie^  in  1828, 
the  first  clinical  account  of  what  seems  to  be  an  undoubted  tumor  of  the 
acusticus  appeared  in  1830  in  the  appendix  to  Charles  Bell's  classical  mono- 
graph on  the  nervous  system,^^  and  the  letter  from  John  Whiting  (c/.  pp.  176 
and  180)  concerning  the  patient  is  a  good  illustration  of  the  clinical  acumen 
and  descriptive  powers  of  the  English  physician  of  a  century  ago.  This  of 
course  was  long  before  cellular  pathology,  long  before  the  ophthalmoscope 
and  long  before  cerebral  localization.  Bell's  chief  interest  lay  in  the  dis- 
comforts produced  by  the  pressure  of  the  growth  (Fig.  1)  against  the  V**^ 
nerve,  whose  function  as  a  transmitter  of  afferent  impulses,  in  contrast  to  the 
motor  VII*^,  he  was  endeavoring  in  every  way  possible  to  emphasize.! 

In  1834  Boyer^^  reported  before  the  Societe  anatomique  as  a  tumeur  en- 
cephaloides  cancereuse  what  seems  from  the  gross  description  to  have  been  an 
unmistakable  acoustic  tumor  which  projected  into  and  widened  the  auditory 
canal,  and  Richard  Bright  is  accredited  by  Henschen  with  having  also  de- 
scribed a  case  in  his  celebrated  Be-ports  of  Medical  Cases,  1831,^*  but  this 
proves  without  doubt  to  be  a  pontile  ghoma  and  not  a  primary  tumor  of  the 
acoustic  nerve. 

Weiglein,^^"*  in  1840,  under  the  title  "Ein  Steatom  des  Gehirns  nebst  mehreren 

*  The  liberty  has  been  taken  of  emphasizing  certain  passages  in  this  quotation  wliich 
occasion  grave  doubts  as  to  the  pathological  diagnosis,  for  from  Sandifort's  description  it 
would  seem  that  the  tumor  must  have  been  an  endothelial  psammoma,  arising  from  the 
petrosal  meninges,  and  compressing  the  nerve,  rather  than  an  acoustic  tumor  proper. 

Sandifort's  chapter  contains  the  following  brief  reference  to  the  earlier  literature: 
"We  may  therefore  conclude  with  the  observation  of  Drelincourt,  who  was  able  to  prove 
that  he  saw  blindness,  deafness  and  even  lethal  apoplexy  caused  by  a  steatoma  clinging 
between  the  cerebrum  and  the  cerebellum." 

Dr.  F.  H.  Garrison  has  kindly  traced  this  reference  for  me  to  the  Sepulchretum  of  Th. 
Bonet,  Geneva,  1679,  Observatio  LIU,  ''Apoplcria  a  Tumore  steatomico  cotistituto  inter 
cerebrum  et  cerebellum.  Vidit  Clariss.  Dom.  Drelincurtius  Tumorem  steatomatis  cousis- 
tentia,  pugnique  magnitudine,  cerebrum  et  cerebellum  inter,  lo  praecise  loci  ubi  conariimi 
utrique  substernitur  choroidis  plexus  alae,  spatio  semestri  a  sensibili  laesione,  caecitatem 
primo  surditatem  subinde,  omnium  denique  sensuum  &  functionum  animahmn  aboU- 
tionem,  &  necem  ipsam  intulisse  Joh.  von  Flammerdinghe  Disputations  de  Apoplexia, 
Thesi  12."    Obviously  not  an  acoustic  neuroma. 

t  It  is  not  without  interest  to  note  that  these  four  earliest  case  reports  came  from  Ley- 
den,  Paris,  Edinburgh,  and  London,  indicating  the  shift  of  medical  progress  successively  to 
these  four  cities. 
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Fungi  medullar es  und  Hydrocephalus  ventriculorum  cerebri,''^  gives  an  excellent 
and  clear  case  report  and,  what  is  more,  speaks  not  only  of  the  pressure  ab- 
sorption of  the  pyramidal  bone  but  of  the  secondary  dilatation  of  the  sella 
from  a  dilated  third  ventricle,  of  the  hydrocephalus,  the  thinning  of  the  skull, 
and,  still  more  notable,  of  herniations  of  cerebral  substance  through  cranial 
pressure  defects  (c/.  p.  194). 

Remarkable  for  the  time  as  were  some  of  these  observations,  by  far  the 
most  important  and  complete  of  these  early  reports  was  made  by  Jean  Cru- 
veilhier^^  in  a  chapter  on  diseases  of  the  dura  mater,  in  the  second  volume 


Fig.  1.- 


-Charles  Bell's  own  sketch  (1830)  of  an  acoustic  tumor  with  cystic  degeneration  (D),  showing  (E) 
the  thinned  and  shredded  N.  trigeminus. 


(1835-1842)  of  his  justly  celebrated  folios — Anatomie  pathologique  du  Corps 
Humain.  The  report  is  sufficiently  notable  to  deserve  translation  in  full 
with  the  photographic  reproduction  of  Chazal's  beautiful  plate  (Fig.  2). 

Tumeur  fibi-euse  nee  de  la  face  posterieure  du  rocher,  comprimant  le  cervelet  et  la  pro- 
tuberance annulaire. — Perte  successive  de  tous  les  sens. — Erosions  profondes  de  la  surface 
interne  de  la  base  du  crane. — Penetration  de  la  substance  cerebrate  dans  les  erosions  ou  petites 
excavations  accidentelles  de  cette  base. 

Mile.  Amable  was  under  my  care  during  the  last  three  months  of  her  life:  at  the  time 
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that  I  was  called  in  consultation  she  was  twenty-six  years  and  three  months  of  age,  and  her 
condition  was  as  follows: 

Complete  amaurosis;  no  less  complete  loss  of  taste  and  smell;  partial  deafness.    Violent 
headache,  which  she  reports  as  occurring  constantly  in  the  top  of  her  head;   numbness  of 


Fig.  2. — Chazal's  lithographic  plate  illustrating  Cruveilhier's  case  (1S35). 
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the  skin  of  face,  and  at  times  sharp  pain  in  the  left  thigh,  which  seems  to  alternate  with  the 
cephalalgia. 

Intelligence  remained  unimpaired  to  the  last ;  passionate  wish  to  die,  as  the  sole  means 
of  ending  her  sufferings.    No  paralysis  of  movement. 

From  time  to  time,  convulsive  contraction  of  the  facial  muscles,  accompanied  by  rigidity 
of  the  limbs,  principally  those  of  the  left  side.     *     *     *     * 

During  this  last  month  of  her  life  she  experienced,  at  different  times,  attacks 
of  eclampsia  which  started  with  extraordinary  fancies ;  impediment  of 
speech;  temporary  loss  of  reason.     *     *     *     * 

In  spite  of  the  loss  of  taste  the  desire  for  food  was  maintained ;  but  for  the  last  two  weeks 
of  life  she  refused  nourishment,  and  for  the  first  time  there  was  practically  continuous 
nausea;  violent  efforts  to  vomit,  which  raised  phlegm;  redoubled  cephalalgia.  There  were 
rare  intervals  between  attacks  during  which  her  saneness  of  mind  was  admirable,  also  her 
clearness  of  speech ;  and  it  was  following  a  state  of  more  prolonged  calm  than  usual — which 
gave  her  parents  some  hope — that  the  patient  lost  consciousness  and  died  after  24  hours 
of  agony.     *     *     *     * 

My  diagnosis  had  been  this :  Compression  of  the  brain  by  an  expanded 
tumor,  either  at  the  expense  of  the  meninges,  or  in  the  thickness  of  the  brain  itself;  the 
probability  of  the  seat  of  this  tumor  being  at  the  base  of  the  skull. 

Here  are,  besides,  the  memorandum  notes:    Health  excellent  until  19  years  of  age. 

At  19  years,  partial  deafness  of  the  left  ear;  the  young  person  became  subject  to  violent 
headaches,  which  occurred  several  times  a  week,  disappearing  quite  promptly,  and  being 
steadily  relieved  by  the  application  of  cold  objects  to  the  forehead.  The  patient,  to  this 
end,  rested  her  forehead,  as  if  instinctively,  on  marble,  and  on  objects  of  metal. 

At  the  age  of  20,  lessening  of  the  vision  of  the  right  eye. 

At  21,  convulsive  contractions  of  the  left  cheek,  during  which 
the  commissure  of  the  same  side  drew  closer  to  the  ear.  These  contractions  occurred  again 
three  times  at  short  intervals.  Blood-letting  from  feet.  One  month  later,  renewed  con- 
tractions in  the  same  cheek.  Sixteen  leeches  applied  to  mastoid  apophyses.  From  this 
time  her  vision  weakened  by  degrees,  and  three  weeks  after  the  first  attack  the  patient 
could  no  longer  see  well  enough  to  get  about. 

The  principal  oculists  consulted  prescribed  remedies  which  were  of  no  avail.  The 
patient  entered  the  Charity  Hospital,  but  her  vision  not  improving,  she  decided  to  enter 
the  Hotel-Dieu,  where  moxas  and  the  electro-puncture  were  ineffectually  used.  Her  con- 
dition grew  perceptibly  worse,  the  spasmodic  contractions  of  the  left 
cheek  returned,  and  at  the  end  of  several  months'  stay  in  this  hospital  she 
was  completely  blind. 

The  patient  left  the  hospital,  determined  to  try  nothing  more.  For  a  period  of  two 
years  her  condition  remained  unchanged;  general  health  very  good,  very  pronounced 
appetite,  the  pains  in  the  head  less  violent  and  more  infrequent:  the  muscular  force  re- 
turned, permitting  her  to  take  long  walks.  She  was  resigned  to  remaining  blind,  and  her 
parents,  otherwise,  had  no  anxiety  for  the  future. 

Nine  to  ten  months  before  her  death,  new  symptoms  appeared  unexpectedly,  which 
went  to  show  that  the  blindness  was  not  idiopathic,  but  that  it  pointed 
to  an  organic  cause,  permanent,  actual,  the  increase  of  which  would,  however  slowly  and 
imperceptibly,  lead  to  the  most  fatal  consequences.  These  new  symptoms  were  sen- 
sations of  tingling  in  the  right  cheek,  frightful  pains  in  the  head, 
which  alternated  with  no  less  sharp  anguish  in  the  left  thigh.  The  contractions  were  no 
longer  limited  to  the  face,  but  were  accompanied  by  rigidity  of  the  upper  limbs. 

The  patient  entered  the  Beau j on  Hospital;  there  she  lost  the  sense  of 
taste.  Having  returned  home  after  a  three  weeks'  sojourn  in  this  hospital  she 
lost  her  sense  of  smell.  It  was  then  that  I  was  called  in  to  care  for  her.  I  have 
stated  above  the  result  of  my  observations. 
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Autopsy. — I  had  stated  that  this  malady  consisted  of  an  enlarged  tumor  in  the  skull, 
exerting  on  the  brain  and  probably  on  the  base  of  this  organ  an  astriction  which  had  caused 
the  successive  loss  of  all  the  organs  of  sense,  and  the  numbness  of  sensibility  in  the  face. 

Indeed,  the  skull  being  opened,  the  brain  being  inverted  from  top  to  bottom  and  from 
front  to  back,  I  saw  in  the  lower  left  occipital  cavity,  consequently  underneath  the  ten- 
torium cerebelli,  a  hard,  mammillated  tumor  which  forcibly  com- 
pressed the  left  lateral  half  of  the  protuberance,  the 
medulla  oblongata,  the  corresponding  peduncle  of  the  cere- 
bellum,   and    the   cerebellum.     (See  Fig.  2,  Figs.  1,  2,  3.) 

This  tumor  adhered  by  a  considerable  pedicle  to  the  posterior 
face  of  the  petrous  bone  (Fig.  2,  Fig.  3) .  Fig.  1  of  Fig.  2  represents  the  section  of  the  pedicle 
PT.  It  orginated  in  a  cavity  TE  {Fig.  4  of  Fig.  2),  located  on  the  posterior  face  of  the 
petrous  bone,  the  anfractuous  cavity  occupying  the  interior  half  of  this  posterior  side  join- 
ing the  internal  auditory  meatus  to  the  jugular  foramen  and  to  the  carotid  canal. 

Fig.  1  represents  the  tumor  in  its  relation  to  the  encephalic  mass:  it  can  be  seen  that  it 
exerts  a  considerable  compression  on  the  parts  previously  enumerated.  The  ligaments  of 
the  pneumogastrio,  glossopharyngeal  and  Willis'  nerve  had  been  thrown  back  in  front 
of  the  tumor,  which  they  twined  around.  These  nerves  were  spread,  and 
remote  from  each  other,  but  without  having  had  their  tissue  altered. 
The  large  hypoglossal  nerve  (9)  showed  nothing  in  particular.  The  seventh  and  the  fifth 
pairs  of  nerves  were  Compressed  between  the  brain  and  the  tumor.  The  ligaments  of  the 
fifth  pair  were  found  to  be  in  front  of  this  tumor;  they  were  spread  out  like  a  wide  ribbon. 
The  sixths  were  deviated  but  not  altered;  the  left  olfactory  nerve  was  withered  (1st  P.), 
the  right  one  lessened;  the  optic  nerves  (2nd  P.)  completely  atrophied.    The  tissue  was  grey. 

Fig.  2  shows  the  tumor  inverted,  to  show  clearly  the  depression  of  the  brain  in  which  it 
rested.  The  fifth  nerve  (5th  P.)  presented  in  every  part  of  it  that  leads  to  the  tumor,  a 
tendency  to  flatten,  remarkable  in  width  and  thinness  of  texture.  Both  the  hard  and  soft 
parts  of  the  seventh  pair  had  suffered  such  a  strong  compression  that  by  a  light  pull  they 
could  be  detached  from  their  point  of  origin;  the  peduncles  of  the  cerebellum  were  softened 
on  the  surface,  and  the  cerebral  lamellae  were  separated  and  atrophied.     *     *     *     * 

The  tumor  was  of  the  fibrous  type,  and  did  not  present  the  least 
symptom  of  cancerous  degeneration;  the  pedicle  PT,  Fig.  1,  even  showed  some  traces  of 
ossification.  This  pedicle,  which  was  buried  in  the  irregular  cavity  shown  in  Fig.  4,  could 
be  detached  easily,  so  that  the  tumor  seemed  to  me  to  have  originated  not  so  much  from  the 
bone  as  that  portion  of  the  dura  mater  which  extends  into  the  internal  caAdty  of  the  ear; 
moreover,  the  internal  auditory  passage  was  impossible  to  recognize  in  the  middle  of  the 
anfractuous  cavity  TE  {Fig.  4),  which  joined  the  internal  cavity  of  the  ear  and  the  posterior 
ragged  hole,  communicated  principally  with  the  carotid  canal,  and  occupied  the  internal 
half  of  the  posterior  surface  of  the  petrous  bone.  The  auditory  and  facial 
nerves  were  completely  decayed  at  their  entrance  into  the 
petrous  bone , — ^in  short,  I  never  found  a  trace  of  them,  and  I  can  hardly 
believe  that  they  could  have  resisted  a  pressure  which  was  strong  enough  to  wear  away  so 
thoroughly  the  flinty  temporal  bone. 

My  attention  was  then  directed  to  the  cranial  bones,  which  showed  on  their  inner  sur- 
face a  quite  remarkable  tendency  which  I  have  still  to  describe,  and  of  which  Fig.  5  is  a 
faithful  reproduction. 

I  had  recognized,  in  turning  the  brain  upside  down  and  from  side  to  side,  that  the 
grey  substance  of  this  organ  seemed  to  proceed  from  hollows  or  sockets  with  wliich  the  base 
of  the  skull  was  grooved,  that  the  dura  mater  was  wanting  at  the  level  of  these  hollows  or 
sockets,  that  the  tractive  efforts  necessary  for  removal  of  the  brain 
sufficed  to  tear  the  cerebral  substance  of  which  several 
small  portions  remained  attached  in  these  sockets,  being  evi- 
dent to  me  that  these  deep  depressions,  wrinkled  on  the  surface  and  as  if  lacerated  at  the 
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base  of  the  skull,  were  the  result  of  the  compression  exerted  by  the  brain  on  the  various 
points  of  the  base.     *     *     *     * 

The  very  much  widened  sella  turcica  FP  was  filled  not  only  by 
the  pituitary  body,  but  in  addition  by  a  very  considerable  protuberance  formed  by  the  lower 
wall  of  the  middle  ventricle,  this  being  swelled  into  a  half-transparent  sac  by  a  flood  of 
serous  liquid.        «■ 

This  sella  turcica  was  reduced  to  a  groove,  the  left  edge  of  which  was  entirely  lacking, 
and  the  right  sharp.  At  the  bottom  of  this  groove  were  the  small  erosions  which  showed 
that  the  sphenoid  would  not  have  remained  long  before  being  pierced. 

The  orbital  surfaces  and  sphenotemporal  grooves  were  deeply 
e  r  o  d  e  d,  as  if  having  undergone  the  corrosive  action  of  an  acid,  hollowed  out 
by  holes,  and  by  small  grooves  separated  by  a  species  of  very  irregular  bony  bridges.  The 
two  oval  holes  TO,  TO  were  considerably  enlarged,  particularly  that  on  the  right  side  (the 
side  opposite  to  the  tumor),  which  had  tripled  in  dimension;  the  large  round  hole  on  the 
same  side  was,  in  the  same  way,  more  developed  than  that  of  the  left.  The  ethmoidal 
canals  were  enlarged  and  dotted  with  erosive  holes  absolutely  distinct  from  the  vascular 
and  nerve  cavities  of  the  cribriform  plate. 

These  erosions  had  singularly  lessened  the  thickness  of  the  walls  of  the  base  of  the  skull, 
such  that  the  pressure  of  the  finger  would  have  sufficed  to  break  them  into  a  multitude  of 
fragments.  The  orbital  arch  was  pierced  from  side  to  side.  The  frontal  sinus  was  in  a  state 
of  degeneracy.  The  optic  foramina  were  very  shrunken,  flattened  from  top  to  bottom,  in 
harmony  with  the  atrophic  nerves  to  which  they  gave  passage. 

In  all  the  erosions  or  small  hollows  of  the  base  of  the  skull  was  buried  cerebral  substance. 

The  arch  of  the  skull  showed  me  depressions  and  eminences  much  more  than 
ordinarily  pronounced.  The  principal  groove  of  the  middle  menin- 
geal artery  was  very  deep,  so  much  so  that  at  the  level  of  the  anterior 
and  inferior  parietal  angle  the  skull  was  no  thicker  than  a  sheet  of  paper;  three  or  four 
deep  erosions  leading  to  groups  of  veins  were  seen  at  the  right  of  the  biparietal  suture. 

The  arch  and  the  base  of  the  skull  have  been  given  to  the  Dupuytren. 

Reflections. — If  now  we  try  to  interpret  the  sjrtnptoms  observed  during  life,  by  the 
lesion  found  after  death,  we  shall  discover  that  everything  turns  on  the  compression  exerted 
by  the  tumor  on  the  encephalic  mass ;  but  to  perfectly  comprehend  the  effects  of  this  com- 
pression, a  consideration  which  I  have  had  occasion  to  develop  on  the  subject  of  tumors 
of  the  dura  mater  should  be  remembered, — ^namely,  that  the  causes  for  com- 
pression   of   the   brain    produce    two    sorts    of    effect: 

First — A  direct  effect  upon  the  points  subjected  to  the  compression; 

Second — An  indirect  effect  on  all  the  contents  of  the  skull.  Very  well!  in  the  case  in 
which  we  are  interested,  the  direct  effects  were  only  felt  by  the  fifth  and  seventh  pairs  of 
cranial  nerves,  for  the  protuberance  was  compressed  in  its  left  lateral  half,  and  the  lesion 
of  this  protuberance  showed  no  symptom  of  either  myotility  or  tenderness.  The  left 
cerebral  peduncle,  the  olivary  and  left  restiform  bodies  were  equally  compressed;  there 
was  actually  silence,  if  I  may  describe  it  thus,  on  the  side  of  the  symptoms. 

The  first  symptom  which  was  manifested  was  the  partial 
deafness  of  the  left  ear,  and  this  deafness  was  explained  by  the  compres- 
sion of  the  auditory  nerve;  direct  effect.  The  convulsive  contractions 
of  the  left  cheek  did  not  take  place  until  later,  undoubtedly  because  the 
facial  nerve,  being  harder,  resisted  for  a  longer  time  the  causes  of  compression. 

The  second  symptom  which  appeared  was  the  diminution  of  vision,  and  to  explain  that 
we  must  refer  to  the  indirect  compression  of  which  I  spoke  a  short  while  ago.     *     *     *     * 

I  regard  the  blindness,  and  the  loss  of  the  sense  of  smell,  as  the  result  pure  and  simple 
of  the  indirect  compression  of  the  base  of  the  brain.  The  olfactory  and  optic  nerves,  before 
and  after  crossing,  were  atrophied  by  the  compression.  The  thalamus  opticus,  and  more 
particularly  the  genu  facialis,  also  the  quadrigeminal  tubercles,  were  perfectly  sound.     The 
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tinglings  in  the  left  cheek,  as  well  as  the  loss  of  taste,  happening  unexpectedly  toward  the 
end  of  the  illness,  kept  up  very  manifestly,  also  the  direct  compression  exerted  on  the  left 
fifth,  and  the  indirect  compression  exerted  on  the  nerve  of  the  right  fifth. 

In  short,  the  cephalalgia,  a  common  result  of  a  multitude  of  different  causes,  ought  to 
be  attributed  less  perhaps  to  the  compression  and  irritation  exerted  directly  on  the  parts 
compressed  than  to  the  general  compression  of  the  brain. 

I  shall  call  attention,  above  all,  to  the  wearing  away  of  the  base 
of  the  skull  by  a  mass  as  soft  as  the  brain :  is  this  an  exceptional  thing? 
But  there  is  nothing  which  is  an  exception  in  the  vital  harmony,  and  it  is  probable  that 
attention  being  drawn  to  this  point,  analogous  cases  wUl  not  remain  long  unreported.  It 
was  observed  elsewhere  that  each  circumvolution  received  in  its  cranial  impression  and 
animated  by  the  movement  which  stamped  the  arteries  to  the  encephalic  mass  can  have 
on  the  bones  the  effect  of  an  aneurysmal  sac.  I  will  call  attention  to  the  fact  that 
intelligence  persisted  to  the  last;  that  the  general  sensibihty  and 
muscular  contractihty  were  not  injured,  so  that  the  brain  accustomed  itself  to  all  the  causes 
of  the  compression. 

Amaurosis  is  a  common  symptom  in  a  great  number  of  organic  diseases 
of  the  brain,  and  the  result  either  of  a  direct  compression  (example:  the  tumors  of  the 
pituitary  body)  or  of  an  indirect  compression.  There  are,  besides,  cases  of  amaurosis  (and 
these  are  the  most  numerous)  that  are  called  idiopathic,  and  result  from  a  pure  and  simple 
atrophy  of  the  optic  nerves,  without  any  lesion  whatever  of  the  genu  facialis,  the  thalamus 
opticus,  or  any  part  of  the  brain.  *  *  *  *  Amaurosis  with  the  loss 
of  the  olfactory  sense,  and  the  sense  of  hearing  on  one  side, 
accompanied  by  numbness  of  the  facial  muscles  on  the  same 
side,  characterizes  tumors  which  originate  on  the  posterior 
face  of  the  petrous  bone,  and  particularly  those  tumors 
originating   in    the    internal    auditory   passage. 

It  is  quite  a  frequent  occurrence  to  see  tumors  of  different  kinds,  having  originated 
either  on  the  posterior  or  else  on  the  anterior  surface  of  the  petrous  bone.  These  are 
sometimes  fibromas,  sometimes  osteofibromas;  at  other  times  they  show  cancerous  degen- 
eration in  some  part.  The  description  of  tumors  of  the  petrous 
bone  deserves  a  place  in  the  history  on  tumors  which  develop 
in  the  skull:  those  which  originate  from  the  upper  surface  of  the  petrous 
bone,  in  other  words,  in  the  sphenotemporal  cavity,  being  distinguished  from  those  of  the 
lower  occipital  cavity.  The  former  produce  their  effects  of  compression  directly  upon  the 
cerebellum,  the  apophysis,  and  indirectly  on  the  brain. 

Little  can  be  added  today  to  this  remarkable  clinical  and  pathological  re- 
port of  Cruveilhier's,  in  which  he  notes  the  primary  deafness,  the  fluctuating 
and  contralateral  cerebral  nerve  symptoms,  the  general  pressure  phenomena 
with  secondary  loss  of  sight  and  smell,  the  stalk  of  the  tumor  and  the  enlarged 
porus,  the  distortion  of  the  adjacent  cerebral  nerves,  the  deformation  and 
absorption  of  the  sella,  the  cerebral  herniations,  and  much  else  besides.  JNIan^' 
of  these  observations  have  since  been  remade  supposedly  for  the  first  time. 

In  the  second  half  of  the  century,  following  Toynbee's^^*  brief  pathological 
note  in  1853  with  the  first  authentic  description  {cf.  p.  177)  of  an  early  tumor, 
and  Virchow's  casual  reference  to  an  acoustic  tumor  in  1858/*"  the  number  of 
reported  cases  rapidly  increased,  so  that  by  the  end  of  the  century  the  post- 
mortem appearances  had  become  fairl}^  well  known  and  the  clinical  sjmipto- 
matology  sufficiently  well  appreciated  to  permit  of  an  occasional  localizing 
diagnosis,  in  some  cases,  indeed,  mth  sufficient  assurance  to  justify  operative 
exploration. 
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Oppenheim^^^  is  usually  accredited  (1889)  with  the  first  correct  localiza- 
tion,* based  on  clinical  symptoms,  of  a  tumor  of  the  angle,  and  though  he 
gives  no  pathological  note  and  the  growth  was  regarded  as  arising  from  the 
cerebellum,  the  sketch  of  the  lesion  which  accompanies  his  report  leaves  no 
doubt  as  to  its  being  an  unmistakable  acoustic  tumor.  Antedating  this, 
however,  by  ten  years,  there  was  pubhshed  in  this  country  by  G.  T.  Stevens^^^ 
a  typical  case  in  which  a  correct  diagnosis  appears  to  have  been  made  and 
operation  advised  but  not  attempted.  The  tumor,  which  was  subsequently 
found  projecting  into  and  dilating  the  internal  auditory  meatus,  was  de- 
scribed as  a  fibrosarcoma  and  was  shown  to  have  taken  its  origin  from  the 
auditory  nerve.     Sufficient  credit  has  never  been  given  for  this  observation. 

In  1900  Sternberg^'^^  assembled  many  of  the  reported  examples  of  what  had 
come  to  be  called  "acoustic  tumors,  "f  and  with  the  addition  of  four  personal 
observations  gave  a  very  clear  pathological  description  of  the  lesion,  which  he 
regarded  as  a  mixed  tumor  of  a  gliomatous  nature  (gliofibroma) ,  whereas  on  a 
histological  basis  the  lesion  had  been  most  variously  designated  by  his  pre- 
decessors. 

Meanwhile  the  last  decade  of  the  century  had  been  signalized  by  notable 
additions  to  the  scant  knowledge  of  cerebellar  function  which  had  been  ac- 
quired since  Flourens's  time.  Flourens's  classical  experiments  led  him  to 
believe  that  the  cerebellum  as  a  whole  is  a  center  for  coordinating  the  action 
of  voluntary  muscles,  but  it  was  difficult  for  later  observers  to  understand 
how  after  removal  of  the  cerebellum  the  early  incoordination  could  be  recov- 
ered from,  and  it  may  be  recalled  that  two  Americans,  J.  C.  Dalton^"  in  1861 
and  Weir  MitchelP^^  in  1869,  made  suggestive  contributions  to  this  problem. 

In  the  sixties  and  seventies,  particularly  in  French  and  Enghsh  Hterature, 
there  occur  many  case  reports  of  presumed  acoustic  tumors,  mostly  chance 
postmortem  findings,  though  in  some  instances  good  chnical  histories  are 
given  and  occasionally  the  observers  had  reached  out  toward  a  clinical  diag- 
nosis. Rapid  strides,  however,  were  not  made  until  the  experimental  re- 
searches of  the  period  between  1890  and  1900,  of  which  those  of  Luciani,"^ 
of  Risien  RusselP^*  and  of  Ferrier  and  Turner^*^  were  among  the  most  notable. | 
As  a  result  of  these  studies  the  homolateral  disturbances  of  coordinate  trunk 
and  Hmb  movements — variously  designated  by  such  terms  as  ataxia,  dys- 
metria,  astasia,  dystonia,  asynergia  and  so  on — became  sufficiently  well  under- 
stood to  lead  to  a  rapid  advance  in  the  chnical  interpretation  of  the  sympto- 
matology of  posterior  lesions.  Hughhngs  Jackson  and  Gowers  in  England, 
Bruns  and  Oppenheim  in  Germany,  and  particularly  Babinski  in  France, 
through  his  article  on  cerebellar  asynergia  based  on  two  cases  of  presumable 
acoustic  tumor,  were  notable  contributors  to  our  better  understanding  of 
cerebellar  symptomatology. 

More   exact   chnical  diagnoses   quickly  followed.     In   1900  Sternberg's 

*  There  must  be  some  doubt  of  this,  for  WoUenberg's  typical  case,""*  reported  from 
Westphal's  clinic  in  the  Charite  in  1890,  was  examined  neurologically  by  Oppenheim,  and 
the  diagnosis  lay  between  a  tumor  of  the  cerebellar  hemisphere  and  tabes  dorsalis. 

t  It  is  of  interest  to  recall  Rokitansky's^'^  statement  made  in  1848  in  regard  to  neuromas 
to  the  effect  that  they  may  occur  in  all  nerves  except  the  olfactory,  optic  and  acoustic,  a 
statement  to  which  Virchow  in  1863  first  took  exception  so  far  as  the  VIII*'^  is  concerned. 

J  A  chronological  bibliography  of  the  more  important  experimental  studies  is  appended 
to  Luciani's  monograph  on  "Das  Kleinhirn,"  in  the  Ergebnisse  der  Physiologie  for  1904. 
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important  paper"^  appeared,  and  in  the  same  year  von  Monakow^'^  reported 
a  case  of  neurofibroma  or  fibrosarcoma  of  the  acusticus  which  had  been  cor- 
rectly diagnosed  and  locahzed  during  Ufe.  He  not  only  fully  described  the 
essential  symptom  complex,  but  suggested,  on  the  basis  of  the  postmortem 
appearances,  that  such  lesions  might  be  favorable  for  operative  removal,* 
and  it  is  probable  that  this  opinion  had  much  to  do  with  the  reawakening  of 
interest  in  the  surgical  aspects  of  these  lesions  in  the  next  few  years. 

In  1902  Hartmann,''"'  from  Anton's  clinic  in  Gratz,  assembled  26  cases  from 
the  German  literature  and  gave  an  excellent  description  of  the  symptomatol- 
ogy of  the  tumors  situated  in  what  he  called  the  recessus  acustico- 
cerebellaris,  and  since  then  the  general  designation  of  "recess  tu- 
mors" has  been  occasionally  used.  In  the  same  year,  however,  Henneberg 
and  Koch,'^^  in  an  important  paper  in  which  a  case  with  bilateral  acoustic 
tumors  was  described  in  detail,  introduced  the  term  cerebellopon- 
tile-angle  tumor  ("Kleinhirnbriickenwinkeltumor"),  and  despite 
its  cumbersomeness  and  the  fact  that  it  refers  to  an  anatomical  region  rather 
than  to  the  point  of  origin  of  the  lesion,  the  term  has  been  used  as  a  blanket 
for  all  tumors  of  the  region  and  has  almost  completely  superseded  the  designa- 
tion of  "acoustic  tumor"  which  up  to  that  time  had  been  employed  for  the 
growths  in  this  region  appearing  to  arise  from  the  VIII*^  nerve. 

Thus  under  the  awkward  designation  of  "tumors  of  the  cerebellopontile 
angle"  there  have  since  been  included  in  the  more  important  articles  on  the 
subject  all  tumors  of  the  region  which  involve  the  cerebral  nerves  of  the  local- 
ity, those  which  primarily  arise  from  the  acusticus  and  those  which  come  to 
involve  it  secondarily  or  not  at  all.f  In  1903  Ziehen  attempted  to  introduce 
as  a  substitute  the  terms  "angulus  pontis"  and  "  receptaculum  peduncu- 
lorum, "  and  two  years  later-^^  the  still  more  brief  "acoustic  region,"  and  many 
French  writers  adhere  to  the  designation  of  tumeurs  cereheUo-protuberantielles, 
but  the  cerebellopontile  angle  seems  to  have  come  to  stay. 

More  or  less  unsatisfactory  attempts  have  been  made  by  Henschen  and 
others  to  bound  this  region  centering  about  the  flocculus  where  brachium 
pontis,  eminentia  olivaris  and  other  structures  join  hands.  Certainly  by  the 
time  a  tumor  is  present  the  so-called  angle  or  corner  has  disappeared  and  its 
confines  distorted  beyond  recognition. 

In  this  country  wide  attention  was  first  drawn  to  the  subject  of  these 
tumors  by  Fraenkel  and  Hunt's  report  of  a  series  of  five  cases  in  1903,  and  in 
the  following  year  Stewart  and  Holmes  published  in  Brain  their  important 
study  in  which  the  symptomatic  distinction  between  intra-  and  ex- 
tracerebellar  tumors  was  clearly  dra's\Ti,  many  of  the  latter  being 
tumors  of  the  acusticus,  though  all  subtentorial  gro^vths  which  originated 
from  the  extracerebellar  structures  were  grouped  together  for  the  purposes 
of  their  clinical  investigation. 

*  At  this  period,  as  may  be  recalled,  it  was  claimed  on  the  basis  of  autopsy  findings 
that  no  more  than  seven  per  cent  of  all  intracranial  tumors  could  be  considered  operable 
lesions,  and  it  is  interesting  to  note  that  30  of  the  468  verified  brain  tumors  in  the  author's 
series,  namely,  6.4  per  cent,  represent  acoustic  tumors  alone. 

t  Orzechowski^^^  emphatically  expressed  the  belief  as  late  as  190S  that  the  acusticus 
itself  bears  only  an  accidental  relation  to  the  tumors  so  commonly  found  in  tliis  region, 
which  in  his  opinion  arise  from  a  congenital  rest  in  connection  with  the  medial  wall  of  the 
recess. 
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During  these  early  years  of  the  century,  though  the  surgery  of  cerebral 
tumors  was  in  considerable  disrepute,  due  largely  to  the  publication  of  von 
Bergmann's  discouraging  views  on  the  subject,  the  first  operations  upon  un- 
doubted acoustic  tumors  in  any  considerable  number  began  to  be  undertaken, 
and  in  1903  Horsley  appears  to  have  had  a  series  of  six  cases  at  the  National 
Hospital,  at  least  one  of  which*  made  an  unusually  perfect  recovery. 

Though  much  progress  in  the  clinical  appreciation  of  these  lesions  was 
made  during  the  next  few  years,  there  was  still  much  confusion  regarding 
them  and  they  were  usually  grouped  with  other  tumors  of  the  region.  Thus 
Henschen's  important  dissertation  in  1910'^^  comprised  all  of  the  posterior 
fossa  tumors,  though  it  gave  special  attention  to  those  of  the  cerebellopontile 
angle.  His  more  recent  paper, ^^  however,  was  restricted  to  tumors  of  the 
angle,  with  special  emphasis  on  those  originating  from  the  acusticus.  In 
1909  and  1910,  in  an  excellent  series  of  papers  built  up  around  the  report  of 
a  single  "  glioma  of  the  acusticus,"  Alagna^  of  Palermo  pointed  out  the  various 
histological  diagnoses  which  might  be  made  in  a  series  of  these  lesions,  and 
urged  that  for  these  distinctive  growths  the  original  designation  of  "acoustic 
tumor,"  which  had  largely  fallen  into  disuse  since  1902,  be  again  resumed. 
To  this  Henschen  has  also  subscribed,  and  one  argument  in  its  favor,  as  Vero- 
cay  points  out,  lies  in  the  fact  that  the  acoustic  neurofibromas  not  only  have 
their  own  distinctive  individuality,  but  that  most  of  the  tumors  of  the  angle 
are  of  this  origin. 

Among  the  many  other  contributors  to  the  subject  should  be  mentioned 
Alquier  and  Klarfeld,^  who  in  1911  gave  a  thorough  resume  of  the  tumeurs 
extraprotuberantielles,  a  designation  for  these  lesions  often  employed  in  France. 
In  the  same  year  also  Jumentie^^  published  a  valuable  thesis  relating  to  a 
series  of  eight  verified  cases  studied  at  the  Salpetriere.  In  1915  there  ap- 
peared an  important  paper  by  Fumarola®^  from  Mingazzini's  clinic  in  Rome, 
and  also  in  the  same  year  Henschen's^'-  third  communication  based  on  obser- 
vations upon  seven  new  cases,  one  of  them  an  early  tumor.  This  last  article 
is  probably  the  most  valuable  communication  which  has  as  yet  appeared. 

Thus  in  the  course  of  fifteen  years  the  subject  has  advanced  from  the 
diffuse  presentation  of  tumors  of  the  posterior  fossa  in  general,  to  the  clinical 
differentiation  of  the  intracerebellar  from  the  extracerebellar  growths,  and 
particularly  of  those  of  the  cerebellopontile  angle  from  all  others.  Finally  in 
the  group  of  cerebellopontile  tumors,  those  originating  from  the  Nervus 
acusticus  have  come  to  stand  out  with  comparative  clearness  from  those  which 
secondarily  involve  this  and  the  other  nerves  of  the  region  through  pressure. 

In  this  present  monograph  stress  will  be  laid  upon  the  fact,  insufficiently 
emphasized,  that  the  acoustic  tumors,  owing  to  the  char- 
acteristic chronology  of  their  symptoms,  may  as 
a  rule  be  sharply  distinguished  from  all  other  tu- 
mors   of    the    cerebellopontile    angle. 

Summary 
Scattered  reports  of  undoubted  acoustic  tumors  occur  in  the  literature  as 
early  as  1830.     The  more  notable  of  the  early  cases  in  which  full  clinical  notes 

*  Cf.  Stewart  and  Holmes.i"  Case  19,  p.  585. 
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accompany  the  postmortem  findings  were  recorded  by  Charles  Bell,  by  Cru- 
veilhier,  and  by  Weiglein.  The  possibility  of  the  clinical  recognition  of  this 
condition  did  not  arise  until  the  latter  part  of  the  century  follo^ving  the  ex- 
perimental studies  of  cerebellar  function.  The  diagnosis  of  subtentorial 
tumors  rapidly  became  perfected,  first  of  those  giving  cerebellar  symptoms, 
then  of  those  in  the  cerebellopontile  angle,  and  finally  of  those  arising  from  the 
acoustic  nerve.  Attempts  at  surgical  removal  have  slowly  followed  in  the 
footsteps  of  the  more  nearly  exact  cKnical  diagnoses. 


CHAPTER  II 
CLINICAL  MATERIAL 

The  author's  series  of  brain  tumors,  from  which  the  acoustic  tumors  com- 
prising this  study  have  been  taken,  consists  of  two  groups  of  cases — a  Balti- 
more series  observed  during  the  ten  years  from  January,  1902,  to  August, 
1912,  of  which  the  early  records  from  our  present  standards  are  more  or  less 
imperfect,  and  a  Boston  series  observed  in  the  four  years  from  September, 
1912,  to  February,  1917. 

There  were  337  patients  with  the  diagnosis  of  brain  tumor  in  the  Balti- 
more series,  and  the  nature  of  the  lesion  has  been  verified  in  195,  or  in  57.8 
per  cent  of  the  cases.  There  have  been  447  cases  in  the  Boston  series,  the 
lesion  having  been  verified  in  273,  or  61  per  cent  of  the  cases.  Thus  of 
the  784  cases  the,'  character  of  the  lesion  has  been 
verified,  either  at  operation  or  at  autopsy,  in  468 
instances. 

When  a  lesion  is  spoken  of  as  v  e  r  i  f  i  e  d  it  means  that  its  histological 
character  has  been  established,  either  from  the  examination  of  tissues  removed 
at  operation  or  from  those  secured  at  a  postmortem  examination.  The  only 
exception  to  this  is  in  the  case  of  the  gliomatous  cysts,  whose  straw-colored 
clotting  fluid  is  sufficient  to  estabUsh  a  diagnosis  without  tissue  removal. 
This  rigid  rule  has  been  adhered  to  for  the  reason  that  only  too  often  one  may 
be  deluded  as  to  the  character  of  a  growth  by  external  appearances  alone,  and, 
as  we  shall  see,  this  is  particularly  true  of  the  tumors  which  may  be  exposed 
at  operation  in  the  cerebellopontile  angle  (cf.  Case  XXXVI). 

The  histological  diagnosis  in  a  number  of  the  Baltimore  cases  which  four 
years  ago  were  catalogued  as  unverified  has  since  become  established  by 
autopsy  or  by  secondary  operations,  and  these  cases  have  consequently  been 
transferred  to  swell  the  number  of  verified  Baltimore  cases,  so  that  the  com- 
parative equality  of  the  verified  lesions  in  the  two  series,  i.  e.,  about  sixty  per 
cent,  speaks  very  much  in  favor  of  the  Boston  series,  in  which  a  far  larger 
percentage  of  successful  operations  has  been  performed  and  the  patients  more 
closely  followed.  In  all  probability  in  the  course  of  a  few  years  the  nature  of 
the  lesion  in  ten  or  twenty  per  cent  of  the  174  unverified  cases  of  this  later 
series  will  have  become  established.  Thus  we  should  ultimately  be  able  to 
certify  the  diagnosis  in  seventy  or  eighty  per  cent  of  these  cases,  and  it  is 
quite  hkely  that  many  of  the  cases  now  classified  as  presumptive  may  in  the 
end  prove  to  be  examples  of  a  tumor  syndrome  due  to  conditions  other  than  a 
new  growth.  Such  as  they  are,  however,  the  present  numbers  of  verified 
cases  are  sufficient  to  give  an  idea  of  the  relative  frequency  of  the  various 
types  of  intracranial  tumors. 

These  784  cases  may  now  be  analyzed  further.     It  has  been  our  custom  to 
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subdivide  the  cases  of  brain  tumor  into  (1)  those  with  verified  le- 
sions; (2)  those  with  indubitable  Ijrain  tumors,  the 
nature  of  the  lesion  remaining  uncertified  even 
though  it  may  have  been  seen  at  operation;  and  (3)  those  with  brain 
tumor  syndromes  which  may  or  may  not  prove  to  be 
caused  by  a  new  growth — tumor  "suspects,"  pseudo  tumor,  and 
other  conditions.  The  verified  lesions,  as  already  stated,  amount  to  about 
sixtj"  per  cent,  the  undoubted,  though  unverified,  to  about  thirty  per  cent, 
and  the  presumptive  to  about  ten  per  cent  of  the  cases  in  the  series. 

There  are  of  course  many  patients  in  every  large  neurological  clinic  who 
are  not  even  "suspects,"  so  far  as  their  carrying  a  brain  tumor  is  concerned. 
Our  chnic  has  its  full  share  of  these  overlooked  cases  and  they  probably  out- 
number the  cases  falsely  diagnosed  as  tumor.  Hence  there  are  freciuent  addi- 
tions to  the  column  of  verified  tumors  by  cases  which  on  a  previous  acbnission 
received  a  diagnosis  other  than  tumor,  usually  on  the  basis  of  a  negative  ex- 
ploration for  focal  epilepsy  or  some  other  condition. 

Naturally  in  the  course  of  time  many  of  the  patients  in  the  "undoubted" 
thirty  per  cent  wall  move  up  into  the  certified  group,  though  unciuestionably 
a  certain  number  of  them  will  in  the  end  prove  to  have  some  condition  other 
than  tumor.  For  example,  two  patients,  each  with  an  unlocalizable  tumor 
syndrome,  were  unreheved  for  long  by  decompressive  measures,  and  subse- 
quent examination  showed  them  to  have  a  torular  meningitis. ^"'^  Had  they 
been  discharged  and  no  autopsy  performed,  they  would  have  remained  per- 
manently on  the  list  as  "  cerebral  tumor:  unverified,"  though  as  events  proved 
they  did  not  belong  in  the  tunaor  group  at  all. 

Unquestionably,  therefore,  in  the  subcli\ision  of  "presumptive"  though 
less  probable  cases  in  the  unverified  group,  there  is  a  preponderance  of  errors 
due  to  conditions  such  as  vascular  cUsease,  various  forms  of  chronic  menin- 
gitis, abscess,  cerebrospinal-fluid  circulatory^  disturbances  and  so  on,  which 
have  given  a  tumor-hke  syndrome.  The  majority  of  these  cases,  of  course, 
are  hving  with  or  without  operation  and  the  final  decision  can  only  be  made 
in  time. 

After  this  statement  regarding  our  standards  of  classification  we  may  con- 
tinue with  the  analysis  of  the  784  cases  with  the  end  of  determining  the 
numerical  ratio  of  acoustic  tumors  to  other  intracranial 
growths.  The  following  table  shows  the  relative  frequency 
of  growths  arising  from  the  forebrain  and  hind 
brain  —  in  other  words,  those  situated  above  and  those  below  the  ten- 
torium. 

TABLE  1.— (IXCLUDINXt  ALL  TUMORS) 


Fore  Braix. 

Hind  Br.vix. 

Series. 

Verified. 

Un- 
doubted. 

Presump- 
tive. 

Verified. 

Un- 
doubted. 

Presump- 
tive. 

Total. 

Baltimore 

Boston 

142 
192 

71 

103 

23 
15 

53 
SI 

34 
49 

14 

337 
447 

Total 

334 

174 

38 

134 

S3 

21 

7S4 

16 
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It  would  appear  from  this  table  that  supratentorial  tumors  are  between 
two  and  three  times  as  numerous  as  those  of  the  posterior  fossa,  but  it  should 
be  pointed  out  that  the  forebrain  tumors,  as  classified,  include  the  hypo- 
physeal and  pineal  growths.  Of  these  there  were  39  certified  examples  in  the 
Baltimore  and  89  in  the  Boston  series,  including  many  interpeduncular  (su- 
prasellar) congenital  tumors  and  cysts  of  developmental  origin.  The  present 
predominance  in  the  clinic  of  these  hypophyseal  tumors,  and  only  those  are 
here  included  which  gave  neighborhood  symptoms,  doubtless  somewhat 
modifies  the  figures  from  the  averages  which  might  pertain  in  other  hospitals.* 

The  tumors  of  the  hind  brain  in  the  above  table  include  all  growths  in- 
volving subtentorial  structures,  and  for  the  purpose  of  our  present  quest, 
they  may  be  further  subdivided  into  intracerebellar,  extra- 
cere  bellar,  and  pontile,  as  in  the  following  table : 

TABLE  2.— POSTERIOR  LESIONS  (MID  AND  HIND  BRAIN) 


Intracerebellar. 

EXTRACEREBELLAR. 

Pontile. 

Series. 

Veri- 
fied. 

Pre- 
sump- 
tive. 

Sus- 
pects. 

Veri- 
fied. 

Pre- 
sump- 
tive. 

Sus- 
pects. 

Veri- 
fied. 

Pre- 
sump- 
tive. 

Total. 

Baltimore 

Boston 

24 
45 

20 
22 

8 
6 

22 
34 

10 
16 

5 

4 

7 
2 

5 

8 

101 
137 

Total 

69 

42 

14 

56 

26 

9 

9 

13 

238 

This  tabulation  shows  that  the  verified  intracerebellar 
lesions  do  not  greatly  exceed  the  extracerebellar 
ones  (69  to  56) ,  and  in  fact  indicates  a  much  smaller  predominance  of 
certified  intracerebellar  lesions  than  had  been  anticipated.  A  further  sub- 
division of  the  verified  extracerebellar  tumors  may  be  made  into  those  which 
give  symptoms  indicating  an  involvement  of  the  nerves  in  the  cerebellopon- 
tile  angle  and  those  which  have  not  given  these  recess  symptoms.  Naturally 
all  of  the  latter  which  have  not  been  verified  have  been  included  in  the  list  of 
presumptive  intracerebellar  tumors  in  Table  2. 

Needless  to  say,  tumors  which  have  obviously  originated  in  pons  or  cere- 
bellum and  have  come  to  secondarily  involve  extracerebellar  structures  are 
not  regarded  as  extracerebellar  lesions,  though  unintentionally  one  or  two  of 
the  gliomas  whose  source  of  origin  was  obscure  may  have  become  included  in 
this  table. 

The  following  table  of  extracerebellar  tumors  shows  that  the  verified 
tumors  of  the  cerebellopontile  angle  far  outnumber 
(42  to  14)  the  extracerebellar  tumors  which  originate 
.elsewhere,  and,  what  is  more  striking,  that  of  the  tumors  aris- 
ing in  the  angle  the  acoustic  tumors  outnumber 
the  other  certified  lesions  in  the  proportion  of  30  to  12. 


*  They  represent  27.3  per  cent  of  all  the  verified  tumors,  though  only  13.6  per  cent  of 
the  unverified  group  of  316  cases  represent  unverified  pituitary  lesions. 


CLINICAL  STATISTICS 
TABLE  3.— EXTRACEREBELLAR  TUMORS 
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It  was  shown  by  Table  1  that  there  were,  all  told,  468  verified  lesions  in  the 
series,  and  by  Table  2  that  134  of  these  occupied  the  subtentorial  fossa,  so 
that  it  may  be  a  fair  estimate  of  the  acoustic  neu- 
romas to  say  that  they  represent  approximatelj^ 
six  per  cent  of  all  tumors  and  over  twenty  per  cent 
of  those  of  the  posterior  fossa. 

It  is  of  interest  to  compare  these  figures  with  those  compiled  by  Howard 
H.  Tooth^^i  from  ten  years'  records  of  the  National  Hospital  at  Queen's  Square, 
comprising  566  cases,  of  which  258  or  45.6  per  cent  were  verified.  Our  own 
series,  with  784  cases  and  468  (59.7  per  cent)  verified,  includes  171  pituitary 
or  parapituitary  tumors,  whereas  there  were  only  2  in  Tooth's  series.  Hence 
if  we  eliminate  these  cases  from  our  list,  thus  making  the  two  series  more 
nearly  equal,  there  remain  613  cases  with  340  or  55.5  per  cent  verified. 

In  Tooth's  series  of  258  verified  tumors  30  were  tabulated  as  extracerebel- 
lar  growths,  and  of  these,  24  were  diagnosed  as  "fibroglioma"  or  "fibroma," 
in  all  probability  representing  acoustic  tumors.  In  other  words,  there  were 
possibly  24  (9.3  per  cent)  of  the  growths  in  question  in  the  verified  258  in  the 
National  Hospital  series,  and  30  (8.8  per  cent)  in  the  verified  340  in  our  series 
(excluding  the  128  verified  pituitary  cases) — figures  which  are  sufficiently 
close  to  be  dependable.  Excluding  the  hypophyseal  and  parahypophyseal 
tumors,  therefore,  it  is  safe  to  say  that  the  acoustic  neuromas 
represent  from  8  to  9  per  cent  of  all  intracranial 
tumors. 

Summary 

In  a  series  of  784  tumor  cases  observed  to  February  1,  1917,  the  lesion  has 
been  verified  in  468  instances ;  134  of  these  were  lesions  in  the  posterior  fossa, 
involving  the  mid  and  hind  brain;  56  of  these  were  extracerebellar  tumors, 
and  30  of  the  extracerebellar  lesions  arose  from  the  Nervus  acusticus.  The 
latter  tumors,  therefore,  represent  at  least  6  per  cent  of  all  tumors. 


CHAPTER  III 
CASE  REPORTS 

Verified  Acoustic  Tumors 

In  the  following  case  reports  what  appear  to  be  the  essential  points  alone 
will  be  extracted  from  the  voluminous  notes  which  constitute  the  hospital 
records.  The  story  of  each  case  in  this  abbreviated  form  makes  uninterest- 
ing reading,  particularly  in  view  of  the  great  similarity  of  the  cases  to  one 
another.  However,  this  of  itself  is  not  without  a  certain  interest,  for  the  very 
repetition  of  the  story,  stripped  of  all  but  the  bare  facts  relating  to  the  lesion, 
serves  to  show  how  characteristic  and  unmistakable  the  symptomatology  of 
the  acoustic  tumors  in  the  long  run  may  be.  As  indicated  by  the  initials 
preceding  the  hospital  numbers,  the  first  eleven  cases,  observed  before  Sep- 
tember, 1912,  are  taken  from  the  records  of  the  Johns  Hopkins  Hospital  and 
the  subsequent  ones  from  those  of  the  Peter  Bent  Brigham  Hospital. 

The  first  patient  was  operated  upon  eleven  years  ago  with  a  resultant 
fatality  due  to  pneumonia.  The  operation  was  abandoned  in  the  hope  of 
completing  it  at  a  second  session,  for  the  situation,  as  now  recalled,  brings  up  a 
picture  of  the  patient's  head  insecurely  held  by  an  assistant,  the  anaesthetic 
awkwardly  administered  to  a  subject  having  respiratory  embarrassment,  and 
an  inexperienced  operator  attempting  to  expose  the  cerebellum  in  a  wobbly 
and  bloody  field. 

Case  I 

J.H.H.  Surg.  No.  18640.  A  right  acoustic  neuroma  (variously  diagnosed)  producing 
cerebellopontile  symptoms.  Post-operative  fatality  from  pneumonia  after  a  first-stage 
operation.    Autopsy. 

Jmi.  12,  1906.  Admission  of  Henry  S.,  age  43,  an  asylum  superintendent,  referred  by 
Dr.  J.  T.  McPherson  of  College  Point,  N.  Y.,  with  the  complaint  of  headaches. 

Chronology  of  symptoms. — For  many  years  deafness  in  right  ear  (char- 
acter of  onset  not  inquired  into  but  supposed  to  be  due  to  chronic  middle-ear  disease). 

For  three  years  attacks  of  sudden  intense  suboccipital  pain,  occa- 
sionally radiating  through  to  orbit  and  accompanied  by  a  sensation  of  weakness  in  the  legs, 
so  that  he  would  sink  to  his  knees.  These  paroxysms  have  recurred  at  irregular  intervals: 
they  are  of  variable  duration.  They  usually  provoke  yawning,  which  appears  to 
relieve  the  attack. 

For  some  time  neuralgic  pain  in  the  left  infra-orbital  region,  for  which 
teeth  have  been  extracted  without  relief.  There  has  been  increasing  unsteadi- 
ness of  gait  and  he  observed  that  as  long  as  he  was  moving  forward  he  did 
fairly  well,  but  on  stopping  or  turning  he  would  have  to  sit  down  else  he  would  fall. 

For  some  months  progressive  failure  of  vision,  some  mental  impair- 
ment, thickness  of  speech.  No  history  of  vomiting.  For  past  month 
too  unsteady  to  rise  from  bed. 

Positive  neurological  findings. — (A)  General  ■pressure.  Bilateral  choked  disc  with  sec- 
ondary atrophy  nearly  complete  on  right,  where  light  reaction  practically  lost.  Relative 
anosmia.    No  X-ray  studies.    Deep  reflexes  exaggerated  and  equal. 
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Fig.  3. — Case  I.     Showing  the  foraminal  herniation  of  cerebellum  (pressure  cone)  which  may  be  produced 

by  a  recess  tumor. 


Fig.  4. — Case  I.  Showing  the  tumor  removed  from  its  bed.  Note  the  characteristic  villous  herniations 
over  the  tips  of  the  temporal  lobes:  also  the  typical  deformation  of  the  pons  and  the  tumor  nest  in  the  cere- 
bellar hemisphere  from  which  the  growth  has  been  removed. 
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(B)  Localizing.  (!)  Cerebellar.  Nystagmus  pronounced.  Gait  very  unsteady :  especial 
disability  of  right-side.  Romberg  positive :  falls  backward.  Coarse  ataxia  right  hand  and 
foot. 

(2)  Extracerebellar.  Cerebral  nerves.  V*'^  =  Hypgesthesia  to  all  forms  of  sensation  on 
right  (no  note  on  corneal  reflex).  Jaw  deflects  to  right.  VI"^  =  Internal  squint  on  right. 
VII*'' =  No  evident  motor  involvement:  some  loss  of  taste  on  right  anterior  two-thirds  of 
tongue. 

VIII*'^  =  Complete  deafness  on  right  to  all  forks  (AC  and  BC)  and  voice  sounds,  but 
middle  tones  of  Galton  whistle  can  be  heard.    No  X-ray  of  porus. 

IX*'^,  X*'',  XI*"^  =  Dysarthria  and  right  ageusia.  XII*'' =  Tongue  protrudes  to  right 
(probably  motor  V*'' — cf.  position  of  jaw). 


■■Nfess^ 


f      '  *•. 


Fig.  5. — Case  I.     Showing  the  degree  of  hydrocephalus  produced  bj'  an  acoustic  tumor  (reduced). 


Clinical  diagnosis. — Cerebellar  tumor.     Presumable  site  not  noted. 

Jan.  18,  1906.  Operation. — Attempted  suboccipital  exploration.  The  anaesthetic  was 
badly  taken :  irregular  and  labored  respiration  with  cyanosis  was  present  from  the  outset. 
This  forced  an  abandonment  of  the  procedure  before  the  exposure  of  the  cerebellum  had 
been  completed.    He  succumbed  to  a  post-operative  pneumonia  on  the  third  day. 

Autopsy. — Anatomical  diagnosis:  Pneumonia  and  cerebellopo  utile 
tumor.  The  brain,  removed  after  fixation  in  situ,  shows  a  marked  foraminal 
pressure  cone  (Fig.  3).  No  note  concerning  the  condition  of  the  porus  acusticus.  An  enu- 
cleable  tumor  in  the  right  lateral  recess  (Fig.  4).  Relation  of  tumor  to  nerves  not  particu- 
larly noted.    The  growth  has  produced  a  marked  secondary  hydrops  ventriculorum  (Fig.  5). 
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Histological  report  (Mallory):  "Dural  endothelioma:  dense  and  slowly  growing." 

another  section  a  diagnosis  was  made  of 

"glioma,"    as    structures    suggesting    glia 

fibrils  were  observed.     Still  another  section 

examined    elsewhere   was    regarded    as    a 

"fibroma." 

A  re-examination  of  the  tumor  at  the 
present  time  shows  no  evidence  on  its  sur- 
face of  a  defect  corresponding  with  a  broken 
attachment  in  the  auditory  meatus.  The 
tumor  has  rather  an  unusual  shape  with  a 
central  groove  (Fig.  6).  It  measures  4  by  4 
by  3J^  cm. 

The  sections  show  most  beautifully  the 
palisade  or  regimental  align- 
ment of  the  nuclei  in  the  fibrous 
zones  (Figs.  7  and  8).  In  many  areas  there 
are  whorl  arrangements  of  the  cells.  The 
tissue  in  some  sections  is  almost  entirely 
fibrous,  but  in  others  a  reticular  tissue  with 
occasional  round  cells  predominates  (Fig.  9). 
There  are  swollen  cells  filled  with  a  lipoid 
substance  and  the  fibrous  bands  show  some 
oedema. 

Diagnosis  (1916). — A  typical  acoustic  neurofibroma. 


From 


liiHi 
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Fig.  6. — Case  I.  The  tumor  (nat.  size). 


Fig.  7. — Case  I.     Showing  bundle  of  interlacing  fibrous  bands  with  marked  palisade  arrangement  of  nuclei; 

surrounding  reticular  area  (X  80). 
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Comment.^ — From  our  present  standards  the  clinical  notes  on  this  case  are 
very  incomplete  and  it  is  only  incidentally  mentioned,  in  connection  with  the 
examination  of  the  cerebral  nerves,  that  the  right  ear  had  been  deaf  for  many 
years.  There  is  no  note  as  to  the  presence  or  absence  of  tinnitus  or  of  possible 
vertiginous  attacks,  but  it  is  of  interest  that  deafness  was  not  absolute.  This 
of  course  was  before  the  days  of  satisfactory  labyrinthine  tests. 

The  general  symptoms  were  very  advanced,  with  pronounced  secondary 
pressure  manifestations  and,  what  was  so  often  true  of  patients  with  brain 
tumors  seen  in  the  clinic  a  decade  ago,  near  blindness  had  supervened  before 
recourse  to  an  operation  was  contemplated. 

This  was  my  first  surgical  experience  with  a  recess  tumor,  and  indeed  one 
of  the  first  with  a  cerebellar  exposure  for  any  purpose,  and  the  outcome  was 


Fig.  8 


Fig.  9 


Figs.  8,  9.— Case  I. 


Showing  (  X  300)  the  fibrous  area  with  palisade  arrangement  of  nuclei  separated  by  zones 
of  collagen  fibrils.     On  the  right,  typical  reticular  tissue. 


not  encouraging,  for  the  difficulties  of  position  and  of  anaesthesia  seemed 
almost  insurmountable.  The  experience  proved  a  valuable  one,  however,  for 
it  led  to  the  development  of  the  outrigger  with  shoulder  supports  which  has 
since  been  utilized  in  all  subsequent  posterior  operations,  as  will  be  told  in  a 
later  chapter. 

The  confusions  relating  to  the  histology  of  the  lesion  are,  from  our  present 
point  of  vantage,  interesting  to  look  back  upon,  particularly  as  the  charac- 
teristic nuclear  arrangements  in  this  tumor  are  so  striking.  The  designation 
of  fibroma  was  a  most  natural  one. 


The  following  case  likewise  was  far  advanced  and  the  patient  had  been 
subjected  before  admission  to  various  so-called  decompressive  cranial  pro- 
cedures in  the  hope  of  checking  the  progressive  loss  of  vision. 
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Case  II 

J.H.H.  Surg.  No.  18939.  A  left  acoustic  tumor  with  an  advanced  local  syndrome 
and  general  pressure  disturbances  which  had  progressed  to  blindness.  Three  previous 
decompressive  operations.    Partial  removal  of  tumor.    Survival  three  years,  eight  months. 

Mar.  25,  1906.  Admission  of  Albert  H.  G.,  age  25,  a  salesman,  recommended  by  Dr. 
Frederick  Greenbaum  of  West  Frankfort,  111.,  with  the  complaint  of  "  brain  tumor." 

Trauma  eight  years  or  more  ago ;  a  fall  striking  left  occiput  producing  a 
superficial  scalp  wound;  no  serious  after-effects. 

Chronology  of  symptoms. — For  several  years  defective  hearing  in  the  left  ear 
(significance  not  appreciated).  First  symptoms  associated  with  existing  malady  began 
nine  months  ago,  with  dizziness  and  a  sense  of  rotation,  and  ringing 
noises  with  pulsation  in  the  left  ear.  He  soon  noticed  a  difficulty  in  climbing 
stairs  and  that  he  "could  not  walk  straight."  This  was  followed  by  a  marked 
unsteadiness  of  gait,  ascribed  to  weakness  of  the  left  leg.  Soon  the  left 
arm  and  hand  became  involved.  Some  suboccipital  headaches;  never 
severe:  subsiding  under  iodides.  Periods  of  diplopia,  and  for  past  month 
rapid  failure  of  vision,  with  complete  blindness  five  days  before 
admission. 

Treatment  before  admission. — ^A  prolonged  course  of  iodides.  On  February  10  &  tre- 
phine opening  over  left  cerebellar  hemisphere  without  incision  of  the  dura :  no  relief.  On 
March  7  another  opening  over  right  cerebellar  hemisphere  with  dura  iinopened.  On  March 
17  an  osteoplastic  flap  over  right  cerebellar  region  with  puncture  and  withdrawal  of  fluid: 
dura  intact.  On  same  day  a  small  subtemporal  decompression  with  incision  of  dura ;  wound 
not  completely  healed. 

Positive  neurological  findings. — (A)  General  'pressure.  Optic  atrophj^  with  blindness 
secondary  to  choked  disc.  Protrusion  of  recent  small  subtemporal  decompression.  Xo 
present  headaches  or  vomiting.    No  X-ray  studies. 

Deep  reflexes  exaggerated  with  possible  increase  in  left  over  right:  superficial  plantar 
normal. 

(B)  Localizing.  (1)  Cerebellar.  Nystagmus,  coarser  excursions  to  left.  Conjugate 
movements  to  either  side  poorly  sustained.  A  coarse  ataxia  of  entire  left  side  of  astonishing 
degree.    Gait  and  station  impossible  to  test. 

(2)  Extracerebellar.  Cerebral  nerves.  V'^  =  Hypsesthesia  over  entire  left  trigeminal 
field:  arefiexa  cornealis.  Jaw  deflects  to  left.  VI"' =  Negative :  history  of  diplopia.  VII"> 
=  Weakness  of  expressional  movements  on  left :  imperfect  winking  reflex.    Taste  not  tested. 

VIII"'  =  Complete  left  deafness.    No  X-ray:  no  caloric  tests. 

IX*^,  X*^  XI*'' =  Considerable  dysarthria.  XII*'' =  Tongue  protrudes  to  left  (probably 
from  trigeminal  motor  palsy  and  deflection  of  jaw). 

Clinical  diagnosis. — Tumor  of  left  lateral  recess. 

April  3,  1906.  Operation. — ^Through  a  "cross-bow"  incision  giving  a  bilateral  ex-posure 
with  chief  removal  of  bone  on  the  left,  the  angle  was  well  exposed.  The  growth,  together 
with  the  cerebellar  hemisphere,  which  had  been  covered  by  a  protecting  pledget  of  cotton, 
were  both  retracted  to  the  right  so  that  the  lesion,  which  at  first  was  completely  overlooked, 
was  not  seen  until  the  search,  which  had  been  carried  nearly  to  the  auditory  meatus,  was 
about  to  be  abandoned.  A  nodular,  encapsulated,  movable  growth  was  finally  disclosed. 
In  the  attempt  to  enucleate  it  intact,  it  was  broken  in  two  and  possibly  only  about  its  lower 
half  was  removed.    The  upper  fragment  was  left  in  place. 

Post-operative  notes. — ^The  patient  made  a  good  surgical  recover}-  despite  a  temporary 
increase  in  his  dysarthria  with  some  difficulty  in  swallowing.  There  was  otherwise  no  change 
in  the  local  neurological  findings.  The  wound  healed  per  primam.  He  was  discharged 
April  26,  1906. 

Pathological  note. — Sections  of  the  tissue  show  for  the  most  part  a  fibrous  basis  (Figs. 
10  and  11)  with  some  tendencj^  in  places  to  palisade  and  whorl  formation.    There  are  large 
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areas  of  sparse  round  cells  in  a  reticular  meshwork.     Many  of  these  cells  are  large  with 
abundant  protoplasm  containing  a  large  nucleus,  and  they  suggest  ganglion  cells. 

Subsequent  notes. — The  patient  was  lost  track  of  until  the  appearance  of  a  paper  by 
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Fig.  10. — Case  II.    Showing  interlacing  fibrous  bands  in  tiie  center  of  the  field  with  zones  of  the  loose  reticular 

tissue  to  the  right  and  left  (  X  80). 
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Fig.  11  Fig.  12 

Figs.  11,  12. — Case  II.    Showing  interlacing  fibrous  bands  and  area  of  young  fibrous  tissue  with  nuclei  of  vary- 
ing sizes  surrounded  by  cytoplasm  (X  300). 
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Dr.  Julius  Grinker  in  1910/"  in  which  his  case  was  reported.  His  death  occurred  suddenly 
while  conversing  over  the  telephone  on  Dec.  2,  1909,  three  years  and  eight  months  after  the 
operation.  "He  had  a  peculiar  seizure,  in  which  he  fell  backward,  striking  the  ground  with 
his  head  and  becoming  unconscious."    Coma  supervened  and  he  died  in  two  hours. 

Postmortem  examination  showed  a  recent  hemorrhage  filling  the  subarachnoid  cyst 
around  a  large  growth,  obviously,  from  the  photograph,  an  acoustic  tumor.  The  growth 
was  reported  to  be  a  "glioma." 

Comment. — This  is  one  of  the  few  cases  in  which  there  was  a  definite  his- 
tory of  local  injury.  In  this  respect  the  acoustic  tumors  differ  from  many 
other  forms  of  intracranial  tumor,  particularly  the  endotheliomata,  in  which 
trauma  so  frequently  figures  as  an  apparent  predisposing  cause.  The  sig- 
nificance of  the  initial  auditory  disturbances  was  not  appreciated  when  this 
patient  was  seen,  and  it  is  not  improbable  that  they  were  of  long  standing  and 
accompanied  by  vertiginous  attacks.  These  matters  were  not  thoroughly 
inquired  into,  and  the  fact  of  his  unilateral  deafness  was  only  casually  men- 
tioned among  the  notes  of  the  physical  examination. 

With  our  present  experience  it  is  quite  possible  that  a  total  enucleation  of 
this  favorable  tumor  might  have  been  accomplished. 


The  following  is  another  example  of  an  advanced  tumor  with  the  patient 
nearly  blind  at  the  time  of  the  operation. 

Case  III 

Private  Hospital.  A  right  cerebellopontile  syndrome  of  four  years'  duration,  becoming 
advanced.  Bilateral  suboccipital  decompression  and  partial  removal  of  growth.  Survival 
three  years,  seven  months. 

Sept.  14,  1906.  Jane  L.,  aged  42,  a  patient  in  the  care  of  Drs.  J.  J.  Putnam  and  E.  A. 
Codman  of  Boston. 

Chronology  of  symptoms. — 1902:  Deafness  of  right  ear.  1903 :  Ataxia 
of  right  hand,  so  could  not  write  or  sew.  Dizziness  brought  on  by  dancing. 
Soon    dragging    of    right    foot    noticed.     Occipital    headaches. 

1904:  Beginning  loss  of  vision  with  "blind  spells." 

1905 :  Practically  complete  loss  of  vision  and  hearing.  Later 
marked   dysarthria.    Diagnosis   of   brain   tumor  made. 

1906:    Vomiting.     Amenorrhoea.     Prolonged   antiluetic   treatment. 

Positive  neurological  findings. — (A)  General  pressure.  Choked  disc  with  secondary 
atrophy.    Light  perception  only  retained.    No  X-i'ay  studies. 

(B)  Localizitig.  {1)  Cerebellar.  Suboccipital  pain  and  tenderness.  Nystagmus:  slower 
to  right.  Marked  incoordination  of  right  arm.  Gait  and  station  not  tested:  patient  bed- 
ridden. 

Deep  reflexes  greatly  increased.    Shght  hypsesthesia  of  left  side  of  body. 

(2)  Extracerebellar.  Cerebral  nerves.  Y^'°-  =  Slight  hypsesthesia  of  right  face  and  mucous 
membranes.    VI*^  =  No  note.    VII"' =  Slight  expressional  weakness  on  right. 

VIII*'' =  Complete  right  nerve  deafness.    No  caloric  tests. 

IXt^  X''',  XI*'' =  Characteristic  dysarthria.    XII*'' =  Tongue  in  mid  line. 

Sept.  15,  1906.  Operation. — Bilateral  suboccipital  craniectomy.  Easy  exposure  of 
growth  in  right  recess.  Intracapsular  extirpation  of  large  portion  of  tumor.  Closure  -with- 
out drainage. 
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Post-operative  notes. — Convalescence  was  uninterrupted.  There  was  marked  improve- 
ment in  her  symptoms — even  in  her  vision — according  to  letters  received.  The  wound  must 
have  been  insecurely  closed,  for  the  protrusion  became  large,  especially  on  the  right  side. 
By  December  the  ataxia  had  subsided  sufficiently  to  enable  her  to  feed  herself  and  she  was 
able  to  walk  without  assistance. 

Subsequent  note. — She  lived  in  comparative  comfort,  with  preservation  of  some  vision 
and  good  health  for  over  three  years,  until  April  28,  1910,  when  after  a  few  days  of  some 
deglutitory  difficulty  sudden  death  occurred  from  respiratory  failure. 

Pathological  note. — An  autopsy  was  performed  and  a  portion  of  the  hind  brain  together 
with  the  growth  was  forwarded  for  examination.  As  the  tumor  had  not  been  fixed  in  situ, 
the  gross  anatomical  relations,  aside  from  the  fact  that  the  lesion  occupied  the  recess,  were 
largely  lost.  The  tumor  (Fig.  13)  is  unusually  large  for  an  acoustic  tumor  and  weighs  71 
grams.  It  shows  no  sign  of  the  original  seat  of  the  partial  enucleation,  but  there  is  a  defect 
on  the  outer  surface  corresponding  with  what  must  have  been  the  situation  of  the  porus. 


Fig.  13.— Case  III. 


Showing  size  (71  grams)  which  may  be  attained  by  an  acoustic  neuroma  when  room  for 
growth  is  afforded  by  a  decompression.     (C/.  Fig.  4.) 


The  surface  of  the  growth  is  otherwise  intact.    On  section  it  shows  a  dense  fibrous  structm-e 
(Fig.  14)  with  a  few  minute  cystic  areas. 

Histological  examination  of  the  tissue  shows  it  to  be  made  up  chiefly  of  dense  fibrous 
bands  and  whorls.  There  are  some  areas  of  hyaline  degeneration  and  a  few  distinct  patches 
of  the  characteristic  loose  reticular  glia-like  tissue.  In  some  areas  there  is  considerable 
hemorrhage.  Hyaline  degeneration,  particularly  around  the  blood  vessels,  is  extensive. 
(Tissue  too  poorly  fixed  for  photographic  purposes.) 


Comment. — In  view  of  the  advanced  symptoms  the  results  in  this  case 
were  as  good  as  might  be  expected,  with  three  and  a  half  years  of  fairly  com- 
fortable life.  Had  the  operation  been  carried  out  the  year  before,  when  the 
diagnosis  was  first  made,  or  even  a  few  months  earlier,  so  that  the  unfortunate 
woman  might  have  enjoyed  life  with  vision,  the  results  would  have  been  still 
more  gratifying. 
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It  is  notable  that  even  after  a  fragmentary  removal  with  opening  of  the 
capsule,  the  growth  showed  no  tendency  to  invasion,  and  this  is  true  of  all  of 
these  tumors  even  though,  as  will  be  pointed  out,  they  possess  suggestive 
gliomatous  elements. 

The  unusually  large  size  which  the  growth  attained  was  doubtless  permis^ 
sible  owing  to  the  decompression.     The  growth  may  be  contrasted  with  that 
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Fig.  14.— Case  III. 


Low  power  ( X  80)   of  poorly  fixed  specimen,  showing,  however,  characteristic  fibrous 
structure. 


of  Case  I  (Fig.  4),  which  was  about  as  large  as  may  be  accommodated  within 
an  unopened  skull  without  producing  fatal  compression. 


A  long  interval  elapsed  between  the  foregoing  and  the  next  experience  with 
the  attempted  exposure  of  one  of  these  tumors.  During  this  three  years' 
period,  according  to  my  records,  out  of  seventy-seven  cases  with  a  diagnosis 
of  intracranial  tumor  there  were  eighteen  cerebellar  lesions,  and  the  diagnosis 
was  histologically  verified  in  twelve  of  these  eighteen  cases,  all  intracerebellar 
but  one — a  choroid  papilloma  of  the  lateral  recess. 

Of  the  remaining  six,  in  four  a  presmnptive  diagnosis  of  cerebellopontile 
tumor  was  made,  and  a  present  review  of  the  histories  makes  this  diagnosis 
still  seem  to  be  the  most  probable  one,  but  as  they  all  recovered  following  the 
negative  suboccipital  exploration  and  decompression  the  diagnosis  remains 
unverified.     One  of  the  four  cases,  owing  to  the  practical  certainty  of  the 
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clinical  diagnosis  even  though  no  fragment  of  the  tumor  was  removed  to  cer- 
tify its  histological  nature,  may  be  worth  including  here,  for  it  gives  an  oppor- 
tunity of  enlarging  on  the  hazards  of  these  explorations  when  they  are  under- 
taken after  evidences  of  medullary  implication  have  appeared. 

Even  with  our  present  experience  with  the  clinical  identification  of  these 
lesions  and  their  surgical  exposure  we  may  occasionally  fail  to  disclose  the 
tumor  at  the  time  of  operation,  as  some  of  the  cases  of  the  1915-1916  series 
will  show. 

Case  IV 

J.H.H.  Surg.  No.  23706.  Advanced  left  cerebellopontile-angle  syndrome  with  medul- 
lary implication.  Operation  under  artificial  respiration.  Evacuation  of  arachnoid  cyst 
capping  tumor.    Recovery. 

Mar.  4,  1909.  Admission  of  Mrs.  F.  S.  McC,  age  49,  referred  by  Dr.  George  S.  Eyster 
of  Rock  Island,  111. 

Chronology  of  symptoms. — For  nine  years  (since  1899)  a  loss  of  hearing 
on  the  left,  with  early  tinnitus,  vertigo,  and  a  back-and-forth  movement  of 
objects  with  the  sensation  of  falling,  regarded  as  Meniere's  syndrome. 

Seven  years  ago  fluctuating  parsesthesias,  chiefly  of  left  face,  but 
at  one  time  said  to  have  involved  the  entire  left  side  of  the  body.  These  sensory  disturb- 
ances subsequently  subsided. 

For  four  years  paroxysms  of  suboccipital  pain  brought  on  by  exer- 
tion, or  excitement  and  of  late  accompanied  by  nausea  and  vomiting. 

For  two  years,  dimness  of  vision:    increasing:  worse  in  right  eye. 

For  one  year  there  has  been  some  parsesthesia  ("burning")  of  the  right  face  as 
well  as  the  left :  a  relative  anosmia  :    occasional  diplopia:  a  lowered  sense  of  taste. 

Of  late  there  have  been  marked  dysarthria  and  dysphagia,  and  so-called 
"vagal"  or  "cerebellar"  attacks  have  been  a  pronounced  feature.  They 
occur  nearly  every  hour,  with  considerable  retraction  of  the  neck  and  pain  radiating 
down  the  spine.  Latterly  some  of  these  attacks  have  been  very  critical,  with  profound 
alteration  of  the  pulse,  which  may  register  as  low  as  44  and  with  Cheyne-Stokes  respiration. 
Any  effort  accompanied  by  straining  will  precipitate  an  attack. 

Positive  neurological  findings. — (A)  General  'pressure.  Marked  extracranial  vascular 
dilatation.  Bilateral  exophthalmos.  Choked  disc:  more  advanced  on  right,  33^  D.:  left, 
ID.:  macular  exudates.     Vision  18/40  O.  D. :  15/40  O.  S.     Anosmia.     No  X-ray  studies. 

(B)  Localizing.  (1)  Cerebellar.  Head  tilted  toward  left  mastoid.  Suboccipital  tender- 
ness and  stiffness,  with  cerebellar  attacks.  Nystagmus:  coarser  to  left.  Ataxia  of  left 
hand.  Deep  reflexes  equally  exaggerated  with  tendency  to  clonus.  Tests  for  gait  and  sta- 
tion not  possible.     A  history  of  deviation  and  falling  to  left. 

(2)  Extracerebellar.  Cerebral  nerves.  V*'' =  Hypaesthesia  over  skin  and  mucous  mem- 
branes of  left  trigeminal  area.  Parsesthesia  on  right.  No  deflection  of  jaw.  VI*'' =  Nega- 
tive: a  history  of  diplopia.     VII*'' =  Facial  weakness  on  left. 

VIII*'' =  Deaf ness  complete  on  left.     No  labyrinthine  tests. 

IX*'',  X*''  and  XI*'' =  Dysarthria  and  dysphagia:  vagal  attacks  with  slow  pulse  (?). 
XII*'' =  Tongue  protrudes  to  left. 

(3)  Medullary.     Attacks  of  respiratory  difficulty  with  slow  pulse :  pressure  cone  effects 

Clinical  diagnosis. — Left  extracerebellar  tumor. 

Mar.  6,  1909.  Operation  I. — -Bilateral  cerebellar  exposure.  Cessation  of  breathing:  oper- 
ation continued  under  artificial  respiration.  Release  of  pressure  cone  after  forty  minutes. 
Resumption  of  spontaneous  respiration.     Closure. 

The  patient  had  one  or  two  of  her  serious  attacks  during  the  preparation  for  opera- 
tion, and  soon  after  the  procedure  was  started  she  ceased  breathing.  Artificial 
respiration  by  Schafer's  method,  without  change  of  position,  was  instituted  and  the  opera- 
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tion  was  resumed  with  no  further  anaesthesia.  The  usual  bilateral  defect  was  hurriedly 
made  with  removal  of  the  posterior  margin  of  the  foramen.  There  was  troublesome  bleed- 
ing throughout  owing  to  the  venous  stasis. 

The  dura  was  widely  opened  and  the  incision  was  carried  down  in  the  median  line  to 
the  upper  margin  of  the  atlas.  The  cerebellum  protruded  markedly,  and  its  herniated  lips, 
which  constituted  a  marked  pressure  cone,  were  then  gently  drawn  up  from  the  spinal  region 
and  a  large  amount  of  fluid  escaped  from  the  spinal  canal.  Spontaneous  res- 
piratory movements  were  immediately  resumed,  the  inter- 
val of  artificial  respiration  having  been  just  forty-five 
minutes,  during  which  period  the  pulse  rate  had  slowed  from  120  to  80  beats. 

In  a  moment  or  two  the  patient  began  to  respond  to  questions.  Further  exploration 
seemed  inadvisable,  and  under  primary  anaesthesia  the  wound  was  securely  closed. 

Post-operative  notes. — There  were  no  complications.     There  was  an  immediate  im- 


Fig.  15  Fig.  16 

Figs.   15,   16. — Case  IV.     Photographs  on  patient's  discharge,  four  weeks  after  operation. 


provement  in  her  pressure  discomforts  and  a  fairly  rapid  subsidence  of  the  choked  disc. 
No  further  "vagal"  attacks  occurred.  There  was  a  marked  gain  in  other  respects  and  a 
month  later  she  was  able  to  walk  about  with  some  support.  The  notes  say  that  there  was  a 
shght  subjective  return  of  hearing  in  the  left  ear,  but  no  tests  were  made  to  verify  this. 

April  23,  1909.  Operation  II. — Exposure  and  evacuation  of  large  cyst  of  left  recess.  The 
wound  was  reopened.  Cerebrospinal  fluid  was  secured  from  the  spina!  region,  releasing  the 
pressure  cone  sufficiently  to  permit  of  a  moderately  free  ex])loration  of  the  left  recess.  A 
bulging,  somewhat  thickened  arachnoid  membrane  such  as  usually  caps  a  recess  tiunor  was 
encountered  and  a  large  amount  of  clear  fluid  was  evacuated  on  puncturing  it.  Xo  further 
effort  was  made  to  expose  the  underlying  tumor  and  the  wound  was  again  closed  without  a 
drain. 

Post-operative  notes. — Xo  compHcations.  Healing  again  without  reaction  (.Figs.  15, 
16).     Her  general  condition  improved  greatly  and  she  was  discharged  ]\Iay  2S,  1909,  at 
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which  time  there  were  still  some  dysarthria,  nystagmus,  unsteadiness  of  gait,  clumsiness  of 
the  left  hand,  and  persisting  left  deafness. 

Subsequent  notes. — Oct.  16,  1913.  Reports  for  examination  after  four  years,  showing 
slight  abducens  palsy  and  complete  left  deafness.  Also  anosmia.  Romberg  positive  and 
gait  somewhat  unsteady,  particularly  when  turning,  but  she  does  remarkably  well.  "Gen- 
eral health  never  better." 

Aug.  22,  1916.  Readmission  for  examination  after  seven  years:  continues  well  and 
active  despite  some  unsteadiness  of  gait.  Complete  paralysis  of  the  acusticus  persists.  No 
reaction  to  caloric  tests.  The  X-ray  examination  shows  marked  secondary  changes  in  the 
sella  (Fig.  17)  and  pressure  absorption  of  the  pyramidal  bone,  with  apparent  enlarge- 
ment of  the  porus  acusticus  internus. 


Fig.  17. — Case  IV.  Showing  marked  secondary  sellar  absorption  and  what  was  regarded  as  a  dilated 
porus  acusticus  internus.  External  and  internal  meatus  superimposed  and  condition  impossible  of  interpreta- 
tion without  stereoscopy. 


Comment. — There  are  three  particularly  notable  features  of  this  story. 
One  concerns  the  so-called  cerebellar  seizures,  characterized  by 
radiating  suboccipital  pain,  retraction  of  the  neck,  and  occasionally  by  ex- 
treme opisthotonos  and  loss  of  consciousness.  In  only  one  other  case  of  the 
cerebellar  series  have  similar  tonic  seizures  been  equally  pronounced  (Case 
XXXVI),  though  in  lesser  degree  several  of  the  patients  have  suffered  from 
them.  To  what  these  attacks  may  be  attributed  is  not  entirely  clear,  nor 
whether  they  are  related  to  Jackson's  tonic  "  cerebellar  fits"  which  he  observed 
in  connection  with  tumors  of  the  vermis,  or  to  the  seizures  described  by  Mills, 
but  it  is  my  impression  that  the  attacks  under  consideration  are  of  medullary 
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origin.  It  is  true  that  they  are  associated  with  a  slowing  of  pulse  and  res- 
piratory difficulties,  which  may  justify  Starr's  designation  of  "vagal"  attacks, 
but  it  hardly  seems  probable  that  a  unilateral  irritation  of  the  vagus  could 
account  for  them,  and  it  is  also  probable  that  pressure  upon  the  group  of 
nerves  at  the  jugular  foramen  sufficient  to  produce  such  symptoms  would  be 
accompanied  by  a  vocal  cord  paralysis  and  by  symptoms  referable  to  the  ac- 
cessorius,  both  of  which  are  rare. 

I  am  inclined  to  attribute  these  seizures  to  changes  in  fluid  ten- 
sion in  the  cerebellar  cisternse,  but,  whatever  may  be  their 
actual  cause,  they  are  most  distressing  things  to  see,  for  they  are  accompanied 
by  excruciating  pain  and  a  sense  of  impending  dissolution.  They  have  been 
produced,  in  the  cases  that  I  have  seen,  by  the  slightest  physical  effort,  such 
as  that  required  to  change  the  position  or  to  evacuate  the  bowels,  or  by  the 
act  of  coughing,  and  are  somewhat  similar  in  this  respect  to  the  accession  of 
root  symptoms  which  may  accompany  spinal  cord  tumors  during  similar  acts. 

The  second  matter  of  chief  interest  in  this  case  concerns  the  conduct 
of  the  operation  under  artificial  respiration.  For- 
tunately in  the  face-down  attitude  on  a  cerebellar  table  having  a  properly 
constructed  outrigger,  the  position  is  an  ideal  one  for  Schafer's  method  of 
artificial  respiration. 

It  might  be  assumed  that  intratracheal  anaesthesia  would  be  desirable  in 
all  these  cases,  particularly  when  deglutitory  disturbances  or  dysarthria  fore- 
tell the  likelihood  of  a  difficult  and  hazardous  ansesthetization,  and  Heuer*^ 
advocates  this  as  a  routine  method.  However,  if  intratracheal  anaesthesia 
is  to  be  used,  the  patient  must  be  anaesthetized  before  being  placed  on  the  table 
and  rather  profound^  anaesthetized  before  there  is  sufficient  relaxation  to 
introduce  an  intratracheal  tube.  Usually  these  operations  are  well  under 
way  before  such  a  stage  of  anaesthetization  is  reached,  and  I  beheve  that  in  the 
long  run  the  importance  of  having  the  patient  in  a  comfortable  position  on  the 
table  before  the  anaesthesia  is  started  far  outweighs  the  possible  advantage  of 
having  an  intratracheal  tvibe  in  position  in  case  artificial  respiration  should  be 
needed. 

There  have  been  in  the  series  of  cerebellar  cases  a  number  of  similar  ex- 
periences, none  of  them,  however,  in  connection  with  cerebellopontile  tumors. 
In  one  patient,  whose  respiration  had  suddenly  ceased  in  the  ward  the  day  of 
admission,  artificial  respiration  was  immediately  instituted  and  an  operation 
hurriedly  prepared  for  and  performed,  with  resumption  of  spontaneous  breath- 
ing on  the  evacuation  of  a  gliomatous  cyst  after  fiftj^  minutes  of  artificial  respir- 
ation: this  occurred  eight  years  ago  and  the  patient  recovered  and  is  still  living. 

The  third  matter  of  interest  concerns  the  dilatation  of  the 
porus  acusticus  inter  nus  disclosed  on  her  recent  admission,  seven 
years  after  the  operation,  a  finding  which  serves  greatly  to  strengthen  the 
presumptive  diagnosis  in  this  particular  case,  though,  unfortunately,  despite 
Henschen's  hopeful  views,  it  proves,  as  we  shall  see,  to  be  a  condition  difficult 
of  demonstration  in  patients  with  acoustic  tumors. 


Such  as  it  was,  the  experience  gained  by  the  partial  subcapsular  extir- 
pation of  the  growth  in  Cases  II  and  III,  though  the  operation  as  a  whole 
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amounted  to  little  more  than  a  decompression,  nevertheless  encouraged  me  to 
attempt  a  more  radical  excision  in  the  following  case : 


J.H.H.  Surg.  No.  24119. 


Case  V 
Left  acoustic  tumor  invading  the  cerebellopontile  angle. 


Symptoms  of  long  duration.    Operation  with  intracapsular  extirpation.    Recovery.    Return 
of  symptoms.    Second  operation  after  three  years.    Recovery. 

May  19,  1909.     Admission  of  Mrs.  A.,  age  33,  referred  by  Drs.  M.  J.  Synnott  and  M. 
Allen  Starr  of  New  York,  with  the  diagnosis  of  cerebellar  tumor. 

Chronology  of  symptoms. — Since  1902  has  had  poor  health:  was  considered  a  neuras- 
thenic. Occasional  periods 
of  unsteadiness  of 
gait  and  headache. 
In  1904  blurring  of 
vision  with  diplopia.  In 
1905  a  period  of  severe 
pain  in  left  suboc- 
cipital region,  with 
cervical  stiffness, 
lasting  for  several  months. 
These  symptoms  all  sub- 
sided.* 

In  1907  her  present  group 
of  symptoms  began  with  daily 
periods  of  left  tinnitus 
("noise  of  a  sea-shell"  and 
later  of  "escaping  steam"), 
accompanied  by  severe  bi- 
temporal headaches.  Patient 
pregnant  at  the  time. 
She  miscarried  and  the  at- 
tacks disappeared  for  three 
months:  reappeared  for  a 
time:  again  subsided. 

In  May,  1908,  "optic 
neuritis"  and  nystagmus 
were  observed,  but  she  was 
unusually  well  until  the  fall, 
when  tinnitus,  pain 
and  sense  of  pres- 
sure returned.  Since 
October,  1908,  there  has  been 
impairment  of  hear- 
i  n  g  and  more  or  less  unsteadiness  of  gait  and  station  has  been  present 
since  the  onset  of  symptoms  in  1907. 

Of  late  paroxysms  of  pain  have  been  associated  with  cerebellar-like  sei- 
zures, accompanied  by  tonic  spasms,  vomiting,  dyspncea,  diffi- 
culties of  articulation  and  of  swallowing.  She  has  been  subjected 
to  the  usual  course  of  antiluetic  treatment. 


Fig.  18. — Case  V.     Site  of  operation  after  3  weeks. 


*  These  disturbances  all  seem  to  have  been  premonitory.  Indeed  on  careful  question- 
ing it  appears  that  she  has  had  some  static  ataxia  for  thirteen  years,  for  at  that  time  (1896) 
she  attempted  to  learn  to  play  golf  but  was  unable  to  stand  steadily  enough  to  address  the 
ball. 
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Positive  neurological  findings. — (A)  General  pressure.  Bilateral  choked  disc  of  5  D. 
Dilatation  of  extracranial  vessels.     No  X-ray  studies. 

(B)  Localizing.  (1)  Cerebellar.  Forced  flexion  of  neck  painful.  Nystagmus,  coarser 
to  left.  Conjugate  movements  to  left  fatiguing.  Positive  Romberg.  Staggering  gait  with 
deviation  to  the  left  and  falling.     Considerable  incoordination  of  left  arm. 

(2)  Medullary  (?) :  Weakness  of  left  arm  and  leg  and  parsesthesia  of  left  arm  and  thigh. 
Definite  "  cerebellar  seizures."     Deep  reflexes  hyperactive  and  equal. 

(3)  Extracerebellar.  Cerebral  nerves.  V'^  =  Negative  except  for  loss  of  left  corneal 
reflex.     VI*'^  =  Negative.     VII'^  =  Occasional  left  weakness  following  paroxysms. 

VIII*'' =  Left  tinnitus  followed  by  supposedly  complete  deafness  (no  accurate  tests). 

IX*'',  X*'',  XI"'  and  XII*''  =  No  detailed  observations  recorded. 

Clinical  diagnosis. — "Left  cerebellopontile  tumor." 

May  SI,  1909.     Operation  I. — Bilateral  cerebellar  exposure.     Marked  tension.     Foram- 
inal   herniation.     Exposure    of   tumor    in    left    recess    capped    by  large 
arachnoid    cyst.      Attempted  complete  tumor  enucleation :  probably  subcapsular 
in  upper  portion.     Very  little  bleed- 
ing.    Closure. 

Post-operative  notes. — Primary 
healing  (Fig.  18).  Immediate  marked 
improvement  subjectively  and  objec- 
tively. Discharged  at  the  end  of 
four  weeks  "with  some  return  of 
hearing." 

Pathological  note. — The  tumor 
(Fig.  19)  measures  214  cm.  in  diam- 
eter: largely  an  intracapsular  enu- 
cleation with  only  a  portion  of  the 
capsule  attached.  Fragments  sent 
to  Dr.  Mallory  were  diagnosed  "en- 
dothehoma." 

On  renewed  study  the  tissue 
shows  interlacing  bands  of  fibrous 
tissue  (Fig.  20)  with  no  especial  ten- 
dency to  palisade  arrangement  of 
nuclei.  Large  amount  of  hyaline 
change  about  vessels.  Larger  part 
of  section  composed  of  sharply  cir- 
cumscribed areas  of  reticular  tissue  (Fig.  22)  resembling  glia,  and  in  one  small  focus  con- 
taining definite  fibrils. 

Subsequent  history. — The  patient  continued  to  do  well  for  the  next  two  years  and  the 
case  after  ten  months  was  reported  by  Dr.  Starr, "^  who  then  regarded  it  as  the  single  ex- 
ample in  his  experience  of  a  tumor  extirpation  with  apparent  cure  and  disappearance  of  all 
former  symptoms. 

She  continued  to  do  well  until  March,  1912,  when  she  again  became  preg- 
nant, and  as  there  was  some  return  of  her  former  symptoms,  the  pregnancy  was  ter- 
minated in  October,  at  the  end  of  seven  months. 

Her  former  cerebellopontile  syndrome  nevertheless  all  gradually  reappeared  with  an 
increase  of  symptoms  over  those  originally  present,  and  she  was  admitted  to  the  Corey  Hill 
Hospital  for  a  secondary  operation. 

Nov.  19,  1912.  Readmission.  Examination  discloses  marked  suboccipital  pain  ag- 
gravated by  movement.  Occasional  vomiting  spells.  A  bilateral  choked  disc  of  5  D. 
Incodrdination  so  great  that  she  is  completely  bedridden.  Dysphagia  and  dj^sarthria  of 
pronounced  degree.     Involuntaries. 

The  cerebral  nerves  on  the  left  from  the  III'^'*  to  the  XII*''  show  more  or  less  involve- 
3 


Fig.  19.— Case  V. 


The  tumor  after  intracapsular  enuclea- 
tion (nat.  size). 
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ment.  The  deep  reflexes  very  active  throughout,  with  a  positive  Babinsld  on  the  right. 
Corneal  reflexes  absent,  both  right  and  left:  and  a  considerable  exophthalmos  of  the  left 
eye. 


Fig.  20. — Case  V.    Showing  zone  of  interlacing  fibrous  bands  sharply  demarcated  from  reticular  areas  ( 


X80). 
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Fig.  21  Fig.  22 

Figs.  21,  22. — Case  V.     Showing  architecture  of  fibrous  and  reticular  areas  (X300). 


0 
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Nov.  21,  1912.     Operation  II. — Usual  bilateral  exposure.     Transection  of  left  hemi- 
sphere, exposing  tumor.     Owing  to  tension  a  puncture  of  the  left  ventricle  was  necessitated . 
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About  as  extensive  an  intracapsular  enucleation  was  performed  as  at  the  first  operation. 
Closure  without  drainage. 

Post-operative  notes. — Convalescence  unexpectedly  uneventful.  Healing  per  primam. 
Marked  improvement  in  all  respects.     Discharged  Dec.  18,  1912. 

Pathological  note. — The  histological  examination  of  the  tissue  in  comparison  with  that 
removed  at  the  first  operation  three  years  previously  shows  a  lesion  of  exactly  the  same  char- 
acter as  before. 

Subsequent  notes. — Though  the  cerebellar  manifestations  continued  more  or  less  in 
evidence,  she  has  had  a  fairly  comfortable  life.  Oct.  6,  1916  (seven  years  since  the  first 
operation),  states  that  she  has  gained  greatly  in  weight,  walks  alone  though  unsteadily; 
local  symptoms  except  for  deafness  much  less  marked;  articulation  fair;  no  headache  or 
vomiting.  Feb.  21,  1917.  Letter  from  attendant:  "All  her  symptoms  have  abated,  she 
walks  and  talks  better,  is  well  nourished  and  her  physical  status  is  excellent." 

Comment. — The  case  is  of  special  interest  in  view  of  the  long  duration  of 
symptoms — possibly  thirteen  years — and  their  fluctuating  character  with 
definite  periods  of  remission.  Attention  may  also  be  called  to  the  exacerba- 
tion of  symptoms  which  accompanied  her  pregnancies,  an  association  which 
has  been  observed  in  several  other  patients  in  the  brain  tumor  series. 

From  a  surgical  standpoint  the  result  in  this  case  must  be  considered  about 
as  good  as  may  be  expected  in  one  of  these  difficult  problems.  I  can  hardly 
believe  that  tumors  which  have  reached  a  size  sufficient  to  make  their  victims 
seek  an  operation  are  capable  of  complete  enucleation  within  the  capsule,  in 
the  way  that  spinal  cord  tumors  may  be  enucleated,  without  the  production 
of  such  a  degree  of  damage  as  to  leave  the  patient  anything  but  seriously 
crippled.  It  will  be  seen  in  the  course  of  relation  of  the  succeeding  cases  that 
the  extirpation  in  all  has  remained  largely  subcapsular,  as  it  proved  to  be  in 
this  case  even  though  a  complete  extirpation  was  undertaken.  Whether  or 
not  it  may  be  possible  to  acquire  sufficient  skill  to  remove  the  capsule  after 
the  contents  have  been  largely  scooped  out,  I  do  not  know.  It  has  been  at- 
tempted once  or  twice  with  serious  consequences.  Hence  in  aU  cases  a  con- 
tinuance of  the  growth  may  be  expected,  but  fortunately  it  takes  place  slowly. 
In  this  particular  patient  a  survival  of  seven  years  since  the 
first  operation  must  be  considered  relatively  good.  It  is  the  only  case  in 
which  a  second  extirpation  has  been  undertaken  after  so  long  an  interval  and 
it  is  not  inconceivable  that  a  third  attempt  may  in  time  become  necessar3^ 


As  in  Case  II  of  the  series  the  patient  whose  history  follows  had  been  sub- 
jected before  admission  to  an  incomplete  operation  elsewhere,  which  con- 
siderably complicated  the  ease  of  exposure,  and  the  adhesions  were  so  exten- 
sive as  to  make  a  transcerebellar  rather  than  the  preferential  extracerebellar 
exposure  seem  necessary.  Like  the  foregoing,  this  patient  also  did  well  for 
a  period  of  three  years  following  the  intracapsular  excision. 

Case  VI 
J.H.H.  Surg.  No.  25339.     Left  acoustic   tumor  with   cerebellopontile   neighborhood 
symptoms.    Previous  unilateral  decompression.    Operation  with  partial  intracapsular  ex- 
tirpation.    Survival  six  years,  seven  months. 

Jan.  2Jj,  1910:  Admission  of  Alphonso  J.  B.,  a  farmer,  age  49,  referred  by  Dr.  H.  'SI. 
Thomas  of  Baltimore,  who  first  saw  the  patient  in  1907  and  then  recommended  operation. 
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Chronology  of  symptoms. — For  five  years  auditory  symptoms  with 
staggering  gait,  later  accompanied  by  diplopia  and  left  parageusia. 
For  three  years  occipital  pains  and  spells  of  vomiting.  For  two  years 
numbness  of  left  face  and  incoordination  of  left  hand  and  foot. 
Some  neuralgic  pains  in  gums.  One  year  before  entrance  a  suboccipital 
decompression  had  been  performed  by  Dr.  Stewart  Atkinson  in  Pittsburgh,  with 
considerable  temporary  relief.     Of  late  some  dysarthria. 

Examination  reveals  a  T-shaped  suboccipital  scar  with  a  unilateral  bone  defect  and  a 
marked  bulging  over  the  left  suboccipital  region  (Figs.  23,  24). 

Positive  neurological  findings. — (A)  General  -pressure.  Bilateral  choked  disc  receding 
with  atrophy;   1  D.  left:  2  D.  right.     No  X-ray  studies. 

Deep  reflexes :  right  not  obtained,  left  inactive. 


Fig.  23 


Fig.  24 


Figs.  23,  24. — Case  VI.     Showing  condition  on  admission:    old  T-shaped  scar  with  protrusion  on  left  from 

insecurely  closed  wound. 


(B)  Localizing.  (1)  Cerebellar.  Constant  nystagmus,  much  coarser  to  left.  Romberg 
with  falling  apparently  always  to  right.  Gait  very  unsteady.  Considerable  incoordina- 
tion of  left  extremities. 

(2)  Extracerebellar.  Cerebral  nerves.  V*"^  =  Numbness  of  entire  trigeminal  field  on  left 
with  corneal  arefiexa  and  loss  of  palatal  reflex.  Jaw  deflects  to  left.  VI*'' =  Negative: 
history  of  diplopia.  VII*'' =  Slight  expressional  weakness  left  face  and  lowered  sense  of 
taste  in  tongue. 

VIII*''  =  Air  conduction  lost  on  left :  bone  conduction  present  (?) . 

IX*'',  X*'',  XI*''  =  Considerable  dysarthria.     XII*''  =  No  note. 

Clinical  diagnosis. — Tumor  of  cerebellopontile  angle. 

Jan.  27 ,  1910.  Secondary  operation. — The  line  of  the  old  cicatrix  was  necessarily  fol- 
lowed, making  a  low  T-shaped  incision.  The  bone  was  removed  from  over  the  right  hemi- 
sphere and  also  from  the  posterior  rim  of  the  foramen,  where  a  large  arachnoid  cistern  was 
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evacuated  on  opening  the  dura,  thus  reheving  tension.  Several  large  communicating  en- 
cysted collections  of  cerebrospinal  fluid  were  found  in  the  left  hemisphere,  which  was 
transected.  At  the  depth  of  the  incision  a  dilated  cistern  which  formed  a  fluid  cap  over  the 
tumor  was  brought  into  view  and  evacuated.  A  good  exposure  of  the  tumor  was  secured 
and  a  fairly  thorough  intracapsular  extirpation  was  made.  Careful  repair  in  layers  of  the 
former  insecurely  closed  wound.     No  drainage.     A  prolonged  four-hour  operation. 

Post-operative  notes. — Uneventful  convalescence.  Perfect  wound  healing  (Figs.  25 
and  26) .  Immediate  improvement  in  all  respects  except  for  persistence  of  left  deafness  and 
nystagmus.     Station  and  gait  much  better.     Discharged  Feh.  24,  1910. 

Pathological  note. — Diagnosis  at  the  time,  "endothelioma."  A  re-examination  of  the 
tissue  shows  a  typical  acoustic  tumor  (Fig.  27)  with  interlacing  fibrous  bands  (Fig.  28)  and 
interspersed  reticular  areas  (Fig.  29).  There  are  many  thin-walled  blood  vessels  and  com- 
paratively little  hyaline  change. 
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Fig.  25  Fig.  26 

Figs.  25,  26.— Case  VI.     Tiiree  weeks  after  operation.     (C/.  Figs.  23,  24.) 


Subsequent  notes. — His  condition  was  very  greatly  improved  and  he  returned  to  work. 
Despite  occasional  dizziness  produced  by  looking  upward  and  some  unsteadiness  in  gait  he 
considered  himself  reasonably  well  for  a  period  of  nearly  three  years. 

Early  in  1913  there  was  a  return  of  suboccipital  headaches  with  occasional  vomiting 
and  increased  instability.  He  re-entered  the  Johns  Hopkins  Hospital  Mar.  ff,  1913,  at 
which  time  Dr.  Dandy's  examination  showed  in  addition  to  definite  left  cerebellar  symp- 
toms a  slight  haziness  of  the  discs  with  20/40  vision,  nystagmus  slow  to  the  left,  poorh'  sus- 
tained conjugate  movements  to  the  left;  left  V"'  hypsesthesia ;  slight  left  facial  weakness 
with  loss  of  taste ;  left  deafness  complete;  slight  dj'sphagia  and  equal  and 
active  deep  reflexes.     No  further  operation  was  advised. 

He  died  Aug.  10,  1916,  a  few  days  before  the  arrival  of  a  letter  of  inquiry  sent  in  connec- 
tion with  the  preparation  of  this  report.  For  the  preceding  year  there  had  been  a  progressive 
failure. 
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Fig.  27. — Case  VI.     Showing  area  of  tumor  with  abundant  vessels  and  hydropic  fibrous  bands  (X  80). 
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Fig.  28 


Fig.  29 


Figs.  28,  29. — Case  VI.     Showing  oedematous  fibrous  and  reticular  areas. 
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Comment. — The  fact  of  a  previous  unilateral  operation  made  the  opera- 
tive exposure  in  this  case  difficult,  particularly  as  the  wound  had  been  so  in- 
securely closed  as  to  permit  of  a  large  protrusion.  This  early  operation,  how- 
ever, had  doubtless  served  to  save  vision. 

It  is  worthy  of  note  that  the  obstructed  cerebrospinal  fluid  had  penetrated 
through  the  cerebellum,  making  a  large  multilocular  cyst,  and  had  it  not  been 
for  the  clear  rather  than  straw-colored  fluid  this  could  easily  have  been  mis- 
taken for  a  gliomatous  cyst  and  further  search  for  a  recess  tumor  abandoned. 

The  patient's  survival  for  six  years  is  probably  as  long  as 
could  be  expected  without  a  secondary  operation  such  as  was  conducted  in  the 
precechng  case,  and  it  is  regrettable  that  a  repetition  of  the  partial  enucleation 
was  not  undertaken  when  he  reported  in  Baltimore  in  1913.  From  this  and 
the  foregoing  case  it  may  be  estimated  that  a  wide  suboccipital  decompression 
with  extensive  intracapsular  enucleation  of  the  tumor  may  give  a  period  of 
three  years'  relief  and  that  without  further  measures  to  relieve  the  returning 
symptoms,  another  three  years  of  failing  health  may  be  expected. 


Reference  to  the  foregoing  several  cases  will  make  it  apparent  that  audi- 
tory symptoms  are  apt  to  be  the  initial  ones  even 
though  the  patients  themselves  may  have  attached  no  significance  to  this 
important  feature  of  the  chronology.  In  the  following  case,  however,  the 
tinnitus  and  deafness,  according  to  the  record,  did  not  appear  until  a  year 
after  other  symptoms,  though  possibly  the  vertiginous  attacks,  of  which  the 
record  is  not  particularly  clear,  may  indicate  early  symptoms  referable  to  the 
radix  vestibularis.     At  the  time  of  admission  some  hearing  was  still  preserved. 

Case  VII 

J.H.H.  Surg.  No.  26006.  Small  right  acoustic  tumor.  Exploratory  operation.  Tumor 
not  disclosed.    Later  cerebral  operation  elsewhere  with  fungus  cerebri  and  death.    Autopsy. 

May  26,  1910.  Admission  of  Nannie  S.,  age  43,  referred  by  Dr.  A.  E.  Morrison  of  Vir- 
ginia Beach,  Va.,  complaining  chiefly  of  loss  of  vision. 

The  history  records  that  in  1906  she  sustained  a  severe  cranial  t  r  a  u  m  a  from  a 
fall,  striking  on  the  back  of  the  head.     An  old  chronic  otitis  media  on  right. 

Chronology  of  present  symptoms. — Onset  18  months  ago  with  frontal  headaches 
accompanied  by  parsesthesias  of  the  entire  right  trigeminal 
area:  these  have  since  subsided.  With  the  more  severe  headaches  there. were  attacks  of 
vertigo  with  occasional  falhng. 

During  the  year  she  became  very  u  n  s  t  e  a  d  y— a  drunken  gait .  Failing  vi- 
sion and  diplopia.  A  gain  in  weight  of  forty  pounds  has  occurred 
since  the  onset. 

For  only  three  or  four  months  have  tinnitus  and  subjective  loss  of  hearing 
been  observed  by  the  patient. 

Positive  neurological  findings. — (A)  General  pressure.  Bilateral  choked  disc  with 
secondary  atrophy  and  binasal  bhndness*:  V.  O.  S.  6/200;  V.  O.  D.  10  20. 

(B)  Localizing.  (1)  Cerebellar.  No  tenderness,  stiffness  or  suboccipital  discomforts. 
No  nystagmus.     Station  somewhat  unsteady  with  variable  tendency  to  fall  to  right.     Gait 

*  This  case  has  been  previoush'  reported  with  C.  B.  Walker  from  this  aspect  of  binasal 
hemianopsia.^^ 
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fairly  good  with  but  slight  staggering.     Possible  slight  incoordination  of  right  hand  and 


(2)  Extracerebellar.  Cerebral  nerves.  V*'i  =  Corneal  areflexa  right.  Possibly  slight 
hypsesthesia  of  right  face.  VI*^  =  Slight  weakness  left  (?):  history  of  diplopia.  VII*^  = 
Negative. 

VIII*'' =  Tinnitus  right;   central  hearing  impaired  (?),  an  old  chronic  otitis  media  with 
some  retraction  of  drum.     No  labyrinthine  tests.     No  X-ray  of  porus. 
IX*'',  X*'',  XI*''  and  XII*''  =  No  detailed  observations. 
Clinical  diagnosis. — "Presumable  right  cerebellopontile  tumor." 
June  4,  1910.     Operation. — Usual  bilateral  exposure.     A  normal  appearing  cerebellum 
was  disclosed:   no  undue  tension.     Investigation  of  the  extracerebellar  recess  on  each  side 

failed  to  disclose  a  tumor.     Closure. 

Post-operative  notes. — The  pa- 
tient improved  in  all  respects  except 
for  her  vision,  which  continued  to  fail. 
Healing  perfect  (Fig.  30).  Discharged 
June  29,  1910. 

Some  months  later,  on  the  as- 
sumption that  we  had  been  mistaken 
in  our  diagnosis,  an  exploration  of  the 
right  cerebral  hemisphere  was  made  at 
her  home  by  other  hands.  The  bone 
from  the  flap  was  removed  and  an  ex- 
treme herniation  due  to  the  secondary 
hydrocephalus  resulted. 

In  the  next  few  months  she  had 
many  convulsions  and  deteriorated 
rapidly. 

April  4,  1911.  Readmission  in 
very  poor  physical  state.  Loss  of 
forty-five  pounds  weight.  Severe  pari- 
etal headaches:  frequent  vomiting: 
blind.  Marked  mental  impairment 
with  disorientation.  Left  hemiparesis 
and  asteriognosis.  Marked  cerebral 
herniation.     Involuntaries. 

Though  the  clinical  picture  was 
obviously  greatly  confused  by  the  sec- 
ondary operation  over  the  brain,  the 
symptoms  referable  to  the  left  side 
were  so  much  more  pronounced  than 
those  usually  seen  even  with  a  large  and  unprotected  cerebral  hernia  that  we,  too,  had  mis- 
givings as  to  the  correctness  of  the  earlier  diagnosis.  An  exploration  of  the  right  hemisphere 
was  made  on  A-pril  10  with  negative  findings  except  for  an  extreme  degree  of  hydrocephalus 
(250  cc.  withdrawn).  Tension  became  subsequently  so  great  that  the  wound  parted,  a 
cerebrospinal  fistula  developed,  and  she  succumbed  to  meningitis  on  April  30,  1911. 

Postmortem  examination. — A  right  acoustic  tumor  about  the  size  of  a  hickory  nut 
(Fig.  31)  indenting  markedly  the  right  side  of  the  pons.  Internal  hydrocephalus.  Many 
cerebrodural  herniations.  Post-operative  herniation  of  right  hemisphere  with  cerebro- 
spinal fistula  and  meningitis. 

The  surface  of  the  tumor  is  crossed  by  three  or  four  branches  of  the  basilar  artery,  which 
would  have  rendered  its  enucleation  without  injuring  these  vessels  practically  impossible. 
There  is  no  evidence  on  the  surface  of  the  tumor  of  any  point  of  attachment  of  the  growth 
within  the  porus.     The  V*''  and  VII*''  nerves  are  considerably  elongated  and  lie  on  the  upper 


Fig.  30.- 


-Case  VII.     Condition  of  the  wound  at  the  time 
of  the  patient's  discharge. 
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surface  of  the  growth.  The  VIII">  can  be  detected  only  at  its  pontile  attachment,  where  it 
is  quickly  lost  in  the  tumor  substance.  In  all  probability  this  tumor  arose  from  the  intra- 
cranial portion  and  not  from  the  intracanalicular  portion  of  the  nerve. 

Histologically  the  tumor  (Fig.  32)  shows  the  usual  architecture  with  fibrous  band.s  and 
areas  of  reticular  tissue  (Fig.  34).  There  are  large  fields  showing  hyaline  degeneration 
(Fig.  33),  though  the  hyaline  change  about  the  vessels,  which  are  few  in  number,  is  not 
great.  There  are  many  hydropic  areas  with  some  small  cysts.  The  tumor  has  undergone 
extensive  fatty  infiltration  (Fig.  204),  and  there  are  many  young  fibroblasts  with  distinct 
cytoplasm  and  sharply  staining  nuclei. 


Fig.  31. — Case  VII.     Showing  the  tumor  overlain  by  branches  of  the  basilar  artery  (nat.  size). 


Comment. — This,  then,  is  one  of  the  few  cases  in  the  series  {cj.  Case  XXII) 
in  which  acoustic  symptoms  were  definitely  recorded  as  late  rather  than  early 
manifestations.  The  tiunor  was  a  relatively  small  one  and  yet  general  pres- 
sure symptoms,  with  loss  of  vision,  were  advanced.  This  was  probably  due 
to  the  early  obstruction  of  the  iter  from  the  marked  indentation  of  the  pons 
which  was  found.  The  cerebellar  symptoms  were  inconspicuous  and  there 
was  no  characteristic  nystagmus. 

These  unusual  clinical  features  led  another  surgeon  to  regard  the  lesion  as 
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Fig.  32. — Case  VII.     Showing  ( X  80)   fibrous  area  which  has  undergone  extensive  fatty  infiltration  (phos- 

photungstic  acid  hsematin). 


Fig.  33  Fig.  34 

Figs.  33,  34. — Case  VII.     Hyaline  degeneration  in  fibrous  area:    reticular  area. 
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cerebral  and  after  his  exploration  the  symptom  complex  became  so  confused 
as  to  lead  us  also  into  the  belief  that  the  original  diagnosis  might  have  been 
erroneous.  We  shall  see  later  on  that  mistakes  in  localization  have  led  many 
to  explore  these  cases  for  presumed  cerebral  symptoms  or  to  decompress  them 
over  the  cerebrum,  as  in  the  example  cited  by  Kennedy,*^  and  as  in  Cases  X 
and  XXIV  of  this  series. 

On  her  last  admission,  frontal  symptoms  with  marked  mental  impair- 
ment were  pronounced,  a  matter  which  will  be  considered  more  fully  when  the 
general  subject  of  diagnosis  of  these  lesions  is  taken  up. 

The  surgical  experience  shows  how  easy  it  is  to  overlook  one  of  these  tu- 
mors in  a  suboccipital  exploration,  which  doubtless  accounts  for  the  consider- 
able number  of  unverified  though  presumable  acoustic  neuromas  in  the  series 
of  cases  as  recorded  in  Chapter  I. 


The  three  succeeding  cases  from  a  surgical  standpoint  were  most  discourag- 
ing ones,  each  of  them  resulting  in  an  operative  fatality  due  unquestionably  to 
the  fact  that  our  comparatively  successful  partial  enucleations  in  Cases  11, 
III,  V  and  VI  had  led  us  to  make  radical  attempts  to  complete!}^  extirpate 
the  growth.  The  following  case  is  of  considerable  clinical  interest  in  view  of 
the  bilaterality  of  the  cerebral  nerve  symptoms,  which  suggested  a  possible 
bilateral  recess  tumor. 

Case  VIII 

J.H.H.  Surg.  No.  26651  et  seq.  Left  acoustic  tumor  with  neighborhood  symptoms. 
Primary  operation  with  prolonged  respiratory  failure.  Two  subsequent  attempts  to  extir- 
pate tumor.    Death. 

Se-pt.  29,  1910.  First  admission  of  Francis  P.  K.,  a  banker,  age  38j  referred  by  Dr.  'SI. 
Allen  Starr,  with  the  diagnosis  of  a  left  acoustic  tumor. 

Chronology  of  symptoms. — Always  more  or  less  subject  to  sick  headaches.  For  two 
and  one-half  years  has  noted  deafness  in  left  ear  when  using  telephone:  also 
that  stooping  produced  a  throbbing  pain  in  back  of  head  and  tinnitus. 
For  two  years  dizziness  and  vertigo  on  arising.  For  one  year,  with  sudden 
onset,  a  reeling  gait  with  deviation  to  right.  Soon  a  bilateral  numbness 
of  the  face,  with  loss  of  sense  of  taste:  the  sensation  soon  returned  on  the  left  and 
less  completely  on  the  right.     Of  late,  morning  headaches  with  vomiting. 

Examination. — A  dark-complexioned  young  man  with  a  few  soft  cutaneous  fibromas 
and  a  number  of  pigmented  moles. 

Positive  neurological  findings. — (A)  General  pressure.  Earh'  choked  disc  of  two  diop- 
ters.    No  note  of  X-ray  studies. 

(B)  Localizing.  No  stiffness  of  neck.  (1)  Cerebellar.  Nystagmus,  coarser  to  right. 
Positive  Romberg.  Gait  unsteady  with  deviation.  Sensation  of  revolution  of  objects  to 
left  on  turning  head.  Slight  incoordination  of  hands.  Deep  reflexes  overactive  with  sug- 
gestive clonus  on  left  and  positive  Babinski  (frequent  observation). 

(2)  Extracerebellar.  Cerebral  nerres.  V*h  =  Neuralgic  pains  in  right  lower  jaw.  Sub- 
jective sensation  of  numbness  but  no  hypi'Psthesia  demonstrable  except  corneal  areflexa  both 
sides.     VI*^  =  Negative.     VII"^  =  Negative. 

VIII*''  =  Deaf ness  on  left.  Both  semicircular  canals  appear  to  respond  to  caloric  stimuli, 
though  less  well  on  left. 

IX''',  X'S  XI*''  and  XII*'' =  Observations  unrecorded. 

Clinical  diagnosis. — Left  cerebellopontile  tumor,  possibly  bilateral  with  generahzed 
neurofibromatosis.     Operation  postponed;    discharged. 
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Jan.  1,  1911.  Read-mission  owing  to  increase  of  symptoms.  Accentuation  of  ceph- 
alalgia :  pain  referred  to  left  forehead.  Greater  unsteadiness  :  feels  as  though 
"walking  a  tight-rope  and  unable  to  catch  himself."  A  ringing  tinnitus  in  left  ear, 
and  on  leaning  forward  a  "roaring  sensation"  like  an  elevated  train.  Increased  numb- 
ness of  left  face  with  drooling  due  to  marked  dysphagia.  Hic- 
coughing frequent. 

Re-examination  shows  a  choked  disc:  now  of  7  diopters.  Nystagmus  greatly  increased: 
oscillations  coarser  to  left.  Incoordination  (left)  more  marked.  Left  facial  weakness. 
Deflection  of  jaw  to  left:  tongue  protrudes  to  left.  Hypsesthesia  over  entire  left  trigeminal 
skin  field,  with  areflexa  cornealis.  Ageusia  on  left  tongue.  Falling  backward  and  to  the 
left.  Thickness  of  speech  and  dysphagia  marked.  Deep  reflexes  active,  more  so  on  left: 
abdominal  absent. 

Frequent    cerebellar   seizures    with  sensation  of  rush  of  blood  to  head  and 
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Fig.  35. — Case  VIII.     Wound  18  days  after  second  operation. 


numb  sensation  "as  though  head  did  not  belong  to  him,"  followed  by  left  supraorbital  pain 
and  nausea.  Has  twice  lost  consciousness  in  these  attacks.  One  of  them  occurred  the 
morning  of  operation. 

Jan.  4,  1911.  Operation  I. — Bilateral  suboccipital  craniectomy:  dura  very  tense: 
marked  foraminal  pressure  cone:  very  little  fluid  obtained:  tumor  disclosed  in  left  recess 
capped  by  arachnoid  cyst :  extirpation  postponed  for  a  second  session :  closure :  cessa- 
tion of  respiration:  artificial  respiration  continued  for  some  time  without  avail : 
wound  reopened :  median  incision  carried  down  to  spine  of  axis  and  posterior  arch 
of  atlas  removed:  dural  incision  carried  down  to  top  of 
axis;  exposing  cord  below  lower  edge  of  cerebellar  pressure  cone;  abundance  of  fluid 
escaped  with  immediate  resumption  of  spontaneous  breathing 
one  hour  after  its  cessation:  prompt  return  of  consciousness :  wound  again 
closed. 
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Post-operative  notes. — There  were  occasional  periods  of  rhythmic  respiration  through- 
out the  remainder  of  the  day  and  he  was  not  removed  from  the  table  for  many  hours. 
Aside  from  recurring  attacks  of  prolonged  hiccoughing  and  more  or  less  per- 
sistent nausea  for  several  days,  the  convalescence  was  far  better  than  expected.  Healing 
was  perfect.  Subsidence  of  all  pressure  discomforts,  but  neighborhood  signs  remained  as 
before.     Gait  and  station  very  unsteady. 

Mar.  6,  1911.  Operation  II. — Re-exposure  of  cerebellum  and  re-evacuation  of  dis- 
tended arachnoid  cistern  in  left  recess.  Good  exposure  of  lower  hemisphere  of  tumor. 
Attempted  complete  intracapsular  extirpation  (as  in  Case  III).  A  bleeding  point  at  side  of 
pons  finally  controlled  by  tissue  implantation.     Closure. 

Post-operative  notes. — Continued  occasional  hiccoughing  and  vomiting  with  drooling 
and  dysphagia.     Convalescence  otherwise  excellent.     Healing  perfect  (Fig.  35).     At  the 


Fig.  36. 


-Case 


VIII.     Low-power  photographs   ( X  80)   of  typical  fibrous  bands  sharply  marked  off  from 
reticular  areas  (phosphotungstic  acid  haematin). 


end  of  three  weeks  of  continued  improvement  he  had  a  severe  upset  foUomng  an  attack 
of  sneezing  due  to  getting  some  food  above  his  palate. 

Under  the  delusion  that  removal  of  the  remaining  fragment  of  the  tumor  might  benefit 
his  condition,  a  final  attempt  was  decided  upon. 

April  1,  1911.  Operation  III. — The  wound  was  reopened:  troublesome  bleeding  from 
the  outset :  fall  in  blood  pressure :  transection  of  left  cerebellar  hemisphere,  exposing  upper 
pole  of  growth.  Bleeding  from  vessels  on  surface  of  tumor:  incomplete  digital  enuclea- 
tion: hemorrhage  considerable  but  finally  controlled.     Closure. 

Post-operative  notes. — Immediate  return  of  consciousness.  Marked  increase  in  cere- 
bellar and  cerebral  nerve  symptoms,  with  complete  V*'',  VI''^,  VII*''  and  XI*''  paralysis  on 
the  left.     Gradually  increasing  stupor  with  coma  and  death  after  thirty-six  hours. 
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Postmortem  examination.  — A  small  fragment  of  tumor  remains  in  left  recess  alongside 
of  the  pons,  which  shows  considerable  traumatic  softening.  V"^,  VII*"^  and  VIII*''  nerves 
torn  away  during  the  operation.     No  tumor  in  right  recess.     Internal  hydrocephalus. 

Histological  report  on  a  small  fragment  of  the  tumor  (Mallory) :  "There  is  no  question 
but  that  it  is  a  cellular,  fairly  rapidly  growing  dural  endothelioma,  though  mis- 
leading owing  to  its  oedematous  condition,  which  changes  the  appearance  of  the  cells  to  some 
extent." 

More  recent  studies  (1916)  show  a  typical  acoustic  tumor  with  bands  of  fibrous  tissue 
containing  whorls  and  a  tendency  of  the  nuclei  to  parallel  arrangements  (Figs.  36  and  37). 
Sharply  circumscribed  from  this  and  constituting  the  larger  mass  of  the  tissue  is  a  loose 
meshwork  of  cells  (Fig.  38),  varjdng  in  number  and  size,  associated  with  imperfect  glia 
fibrils  (phosphotungstic  acid  hsematin  stain).  The  blood  vessels  in  places  are  numerous, 
without  marked  hyaline  degeneration.  The  fibrous  tissue  in  many  areas  shows  extensive 
hydropic  change. 


Fig.  37 


Fig.  38 


Figs.   37,   38. — Case   VIII.     Showing   characteristic   fibrous   and   reticular  areas. 


Comment. — This  was  a  disastrous  performance  which,  let  us  hope,  might 
have  been  avoided  today,  for  what  are  now  obvious  technical  errors  were 
committed.  At  the  time,  the  value  of  a  ventricular  puncture  when  an  ex- 
ceedingly tense  cerebellum  has  been  exposed  was  not  appreciated;  had  it 
been,  it  is  quite  possible  that  the  respiratory  failure  recorded  in  connection 
with  the  first  operation  might  have  been  avoided  and  the  tumor  possibly  ex- 
posed with  safety  at  the  first  session,  which  is  always  desirable. 

As  in  Case  IV,  there  was  a  period  of  respiratory  cessation,  though  in  this 
instance  it  did  not  occur  until  after  the  completion  of  the  operation,  but  it 
was,  so  far  as  I  recall,  the  first  experience  which  I  had  then  had  with  the 
liberation  of  the  medulla  by  removal  of  the  arch 
of  the  atlas  in  order  to  get  below  the  lower  margin 
of  a  marked  cerebellar  pressure  cone.  In  emergencies 
this  may  be  a  life-saving  procedure,  as  I  have  since  had  ample  opportunity  to 
learn. 

It  was  unquestionably  bad  judgment  to  undertake  the  first  operation  so 
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soon  after  a  severe  cerebellar  paroxysm,  though  as  a  matter  of  fact  the  opera- 
tion was  precipitated  by  our  anxieties  lest  there  be  a  repetition  of  the  seizures 
with  a  fatality.  From  our  present  point  of  view,  not  only  is  a  cerebellar 
operation  in  two  stages  far  from  desirable,  but  in  the  light  of  our  existing 
knowledge  the  attempt  at  a  total  extirpation  which  was  made  at  the  second 
session  is  a  hazardous  and  futile  one.  The  experience,  however,  taught  us  its 
lessons. 

There  is  one  other  matter  of  some  clinical  uncertainty  which  was  not 
cleared  up  until  the  postmortem  examination — namely,  the  possibil- 
ity of  a  bilateral  lesion  in  connection  with  a  gen- 
eralized neurofibromatosis,  for,  as  will  be  recalled,  the  phys- 
ical examination  revealed  a  number  of  cutaneous  pigmented  moles  and  soft 
fibromas.  Though  the  auditory  symptoms  were  unilateral,  the  bilateral 
numbness  of  the  face  and  the  pain  in  the  trigeminal  region  on  the  side  contra- 
lateral to  the  side  of  deafness  made  this  clinically  possible.  Unsuspected 
bilateral  tumors  have  been  encountered  during  or  after  operation  by  Horsley, 
Garre  and  others.  This  subject  will  be  taken  up  more  in  detail  later  on  in 
connection  with  the  topic  of  generalized  neurofibromatosis. 


The  following  is  another  example  of  early  respiratory  failure  after  opera- 
tion. The  foolhardiness  of  attempting  a  total  extirpation  was  not  yet  fully 
realized  despite  the  experience  with  Case  VIII  as  just  related. 

Case  IX 

J.H.H.  Surg.  No.  26742.  A  right  acoustic  tumor  with  advanced  neighborhood  and 
general  pressure  manifestations.  Operation.  Attempted  extirpation.  Early  respiratory 
failure.     Death. 

Oct.  11,  1910.  Admission  of  Thomas  E.  B.,  a  farmer,  age  30,  referred  by  Dr.  J.  Norden 
of  Anderson,  S.  C,  with  a  typical  history. 

The  patient  had  never  been  vigorous  and  suffered  more  or  less  from  headaches  all  of 
his  life  and  for  many  years  from  spells  of  vomiting. 

Chronology  of  present  symptoms. — For  about  ten  years  a  gradual  loss  of 
hearing  on  right,  with  tinnitus  "like  running  water" :  deafness  com- 
plete for  two  years.  For  four  or  five  years  numbness  of  the  right  face 
and  unsteadiness  of  gait.  Eye-sight  always  poor:  failed  about  two  years  ago 
with  loss  of  reading  vision.  A  period  of  diplopia  two  years  ago.  Of 
late  considerable  mental  impairment.      Marked  loss  of  weight. 

Positive  neurological  findings. — (A)  General  -pressure.  Choked  disc  receding  with 
atrophy:  very  low  vision  at  present.     No  X-ray  studies  recorded. 

(B)  Localizing.  Marked  right  suboccipital  stiffness  and  tenderness:  holds  head  tilted 
to  right  mastoid.  (1)  Cerebellar.  Nystagmus  in  all  directions,  slower  and  coarser  to  right. 
Marked  static  ataxia:  unable  to  stand  with  feet  together  even  with  ej^es  open.  Falls  to 
right.  Marked  incoordination  right.  Slight  hj^psesthesia  right  side  of  body :  deep  reflexes, 
more  active  right. 

(2)  Extracerebellar.  Cerebral  nsri'es.  Y^^  =  Right  arefiexa:  trigeminal  sensitivity 
greatly  lowered  throughout.  Jaw  deviates  to  right.  VI*'' =  Slight  internal  squint  on  right. 
VII*'' =  Lessened  expressional  movements  on  right  lower  face :  lowering  of  taste  perception 
on  right  tongue. 

VIII*''  =  Deaf  to  air  conduction  right :  no  labj'rinthine  tests  recorded. 

IX*^  Xt^  XI*''  and  XII*''  =  Recorded  as  negative. 
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Clinical  diagnosis. — "Right  cerebellopontile  tumor." 

Oct.  17,  1910.     Operation. — A  large  right  recess  tumor  extending  somewhat  lower  than 


Fig.  39. — Case  IX.     Showing  ( X  80)  the  fibrous  area  of  the  tumor  with  marked  hydropic  change 

(hematoxylin  eosin). 


Fig.  40  Fig.  41 

Figs.  40,  41. — Case  IX.     (Edematous  bands  showing  fibroglia  fibrils:  reticular  area  ( X  300). 

usual  and  covered  by  large  vessels  was  readily  exposed.     A  total  enucleation  was  attempted 
but  was  abandoned  owing  to  a  tendency  to  bleeding.     An  extensive  intracapsular  extirpa- 
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tion  was  then  made.  The  wound  was  closed  and  there  was  a  prompt  recovery  from  the 
anaesthetic. 

The  moment  he  was  taken  from  the  table,  however,  and  turned  on  his  back  to  apply 
the  final  dressings,  respiration  ceased.  He  was  replaced  on  the  table  and  under 
artificial  respiration  the  wound  was  reopened  and  the  medulla  fully  exposed.  It  was  feared 
that  there  had  been  some  bleeding  but  nothing  was  found  to  account  for  the  respiratory 
failure:  spontaneous  breathing  was  not  resumed. 

Autopsy. — The  brain  was  removed  in  its  envelopes  after  fixation  in  situ.  No  evidence 
of  post-operative  bleeding:  no  apparent  contusion  of  brain  stem.  The  upper  pole,  possibly 
one-third  of  the  tumor,  remains  in  position.  The  growth  is  very  irregularly  nodular  and 
in-  addition  to  the  general  dislocation  of  the  pons  to  the  left  from  the  pressure  of  the  growth, 
one  of  the  nodules  projects  far  into  the  side  of  the  pons,  making  a  deep  indentation. 

Sections  of  the  tumor  were  originally  diagnosed  as  a  cerebellopontile  "endothelioma," 
but  on  recent  re-examination  it  proves  to  be  a  typical  acoustic  tumor  which  shows  the  usual 
fibrous  bands  (Figs.  39  and  40)  and  well  demarcated  areas  of  loose  reticular  tissue  resembling 
glioma  (Fig.  41).  The  striking  thing  about  this  particular  growth  is  the  wide-spread  hy- 
dropic degeneration  with  tendency  to  cyst  formation.  There  are  many  vessels  and  in  some 
areas  extensive  hyaline  degeneration. 

Comment. — No  apprehension  concerning  the  patient's  condition  was  felt 
at  the  close  of  the  operation,  which  had  been  a  relatively  simple  and  uncom- 
plicated one.  He  was  practically  out  of  his  anaesthetic  by  the  time  the  wound 
was  closed  and  no  respiratory  embarrassment  had  been  observed.  The 
prompt  respiratory  failure  which  occurred  the  moment  he  was  turned  from 
the  face-down  position  and  placed  on  his  back  has  since  then  led  us  to  be  very 
cautious  about  placing  patients,  after  a  cerebellar  operation,  in  the  dorsal 
position  until  they  are  quite  conscious  and  we  are  assured  that  their  respira- 
tion is  free  and  unaffected.  To  this  we  shall  return  in  the  discussion  of  the 
operation. 

One  more  fatality  was  apparently  needed  to  drive  the  lesson  home  that  at 
least  until  our  skill  is  greater  or  these  tumors  are  operated  upon  at  an  earlier 
period  before  the  brain  stem  is  so  greatly  deformed,  a  total  extirpation  of  the 
growth  within  its  capsule  is  too  hazardous  to  be  justified.  The  following  is 
the  third  of  the  series  of  consecutive  fatalities  attributable  to  overradical 
procedures. 

Case  X 

J.H.H.  Surg.  No.  27679.  Left  acoustic  tumor  with  undeveloped  cerebellopontile 
syndrome.  Previous  subtemporal  decompression  with  two  years'  relief.  Usual  suboccip- 
ital operation.    Attempted  tumor  extirpation.    Death  from  pneumonia.     Autopsy. 

April  23,  1911.  Admission  of  Joseph  H.,  age  2S,  a  merchant,  referred  by  Dr.  John  L. 
Yates  of  Milwaukee,  with  the  diagnosis  of  a  cerebellopontile  tumor. 

A  definite  occipital  trauma  received  twenty  years  before,  the  head  striking 
against  the  corner  of  a  table:  followed  by  vomiting,  but  no  serious  sequels. 

Chronology  of  symptoms. — Four  years  ago,  in  1907,  periods  of  intermittent  pain 
in  left  ear:  never  any  tinnitus.  The  paroxysmal  pains  increased  and  radiated  to 
the  frontal  region  and  eye.  Three  years  ago  sudden  total  deafness  in  left 
ear.  During  1908  severe  headaches  accompanied  by  choked  discs,  so  that 
on  Sept.  9,  1908,  a  right  subtemporal  decompression  was  performed  by 
Dr.  Yates,  with  subsequent  marked  improvement  for  over  two  years. 

Recently  discomforts  have  returned:    chiefly  pain  in  left  ear  and  eyeball  with  occa- 
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sional  attacks   of  dizziness   and   vomiting.     Occasional    numbness  and 
twitching  of  left   arm   and  leg. 


m 


Fig.   42. — Case  X.     Interlacing  bands  in  fibrous   areas  with  zones  of  degeneration   (pliospiiotungstic  acid 

hjematin  (  X  80) . 


''-■^^i   ^f, 


5?S. 


-i^i^ 


%  ^  J 


Fig.  43  Fig.  44 

Figs.  43,  44. — Case  X.     Showing  ( X  300)  fibrous  and  reticular  areas. 


Positive  neurological  findings. — (A)  General  pressure.     Protrusion  of  subtemporal  de- 
compression, size  of  half  an  orange.     Choked  disc  of  5  D.  left :  4  D.  right.    No  X-ray  studies. 
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(B)  Localizing.  (1)  Cerebellar.  Nystagmus  more  marked  and  coarser  to  left.  Gait 
and  station  unimpaired.     No  ataxia. 

(2)  Extracerebellar.  Cerebral  nerves.  V"' =  Negative.  Corneal  reflexes  equallj^  active. 
VI*i^  =  Negative.     VII*'^  =  Negative. 

VIII"' =  Left  ear  deaf:    Barany  tests  show  total  loss  of  left  labyrinthine  reactions. 

IXth,  Xth,  XI"'  and  XII*''  =  Regarded  as  negative. 

April  27,  1911.  Operation. — Usual  bilateral  exposure.  Marked  pressure  cone,  though 
fluid  was  finally  secured  after  an  unsuccessful  attempt  to  puncture  the  lateral  ventricle. 
Final  good  extracerebellar  exposure  of  high  recess  tumor :  thorough  and  supposedly 
total  extirpation  in  fragments.  No  operative  complications.  Closure  in  usual 
layers  without  drainage. 

Post-operative  notes. — Deglutitory  difficulties;  hiccoughing  and  vomiting;  excessive 
mucoid  expectoration;  all  pronounced.  On  May  1  a  friction  rub  developed  followed  by 
lobar  pneumonia  and  death  on  the  sixth  day. 

Autopsy. — In  the  upper  angle  of  the  recess  a  small  fragment  of  the  tumor  remains; 
considerable  contusion  of  the  side  of  the  pons.     Internal  hydrocephalus. 

Histology  of  tiimor.  Operative  fragments  sent  to  Dr.  Mallory,  who  reported  "a  fairly 
rapidly  growing  fibroma  or,  perhaps  better,  fibrosarcoma.  The  cells  show  fibroglia  and  col- 
lagen fibrils.  They  do  not  correspond  in  any  way  with  similar  tumors  in  other  parts  of  the 
body,  but  this  may  be  due  to  the  type  of  fibroblasts  from  which  they  come.  I  think  I  have 
called  similar  tumors  in  the  past  endotheliomata." 

A  recent  re-examination  of  the  tissues  shows  that  different  areas  of  the  tumor  difTer 
greatly  in  appearance.  Predominant  are  the  typical  fibrous  bands  (Figs.  42  and  48)  with 
indications  of  whorls  and  palisade  disposition  of  nuclei.  Many  areas  show  extensive 
degeneration:  the  zone  of  hyahne  change  about  the  vessels  is  marked  (Fig.  206) 
and  there  is  considerable  pigmentation.  One  small  area  shows  the  characteristic  loose 
reticular  tissue  resembling  glioma  (Fig.  44),  but  no  fibrils  positively  demonstrated.  The 
appearances  fully  justify  Dr.  Mallory's  diagnosis,  but  the  gro^^i:h  is  unquestionably  an 
acoustic  tumor. 

Comment. — The  case  is  notable  chiefly  for  the  reason  that  the  tumor  was 
a  comparatively  small  one  with  an  undeveloped  cerebellopontile-angle  sj^n- 
drome.  The  extracerebellar  symptoms  were  confined  to  the  acoustic  nerve, 
in  which  the  loss  of  function  had  been  abrupt  and  without  antecedent  tinnitus. 
The  cerebellar  symptoms  likewise  were  very  inconspicuous  and  were  limited 
to  a  variable  nystagmus.  There,  however,  was  sufficient  pontile  deformation 
to  have  produced  an  internal  hydrocephalus  with  choked  disc  which  the  sub- 
temporal decompression  had  served  to  temporarily  forestall. 

No  case  in  the  entire  series  could  have  been  more  favorable  for  a  total 
operative  removal,  if  such  a  procedure  without  some  more  perfected  operative 
methods  is  ever  justifiable.  The  attempt  led  to  such  a  degree  of  contusion, 
doubtless  with  resultant  oedema  of  the  side  of  the  pons,  as  to  precipitate  what 
are  the  usual  terminal  symptoms — namety,  aggravated  dj'sarthria,  dysphagia 
and  an  inhalation  pneumonia. 

A  simple  suboccipital  decompression  even  without  touching  the  tumor 
would  probably  have  given  this  poor  fellow  several  years  of  comfortable  life, 
and  a  successful  intracapsular  enucleation  man}'-  more. 


In  the  following  case,  consequently,  though  it  was  one  far  more  advanced 
than  the  foregoing,  the  procedure  was  limited  to  an  extensive  intracapsular 
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extirpation.  However,  this  was  done  through  a  transcerebellar  approach 
whereby  considerable  pontile  contusion  with  marked  aggravation  of  symptoms 
v/as  produced. 

Case  XI 
J.H.H.  Surg.  No.  27700.      Left  acoustic  tumor  with  advanced  cerebellopontile-angle 
symptoms.     Two  operations.     Extensive  intracapsular  extirpation.     Recovery. 

AprHl  25,  1911.  Admission  of  Mary  C.  B.,  age  23,  referred  by  Dr.  R.  M.  Wiley  of 
Salem,  Va.,  owing  to  intracranial  trouble.  Thirteen  different  diagnoses  had  been  made  of 
her  malady. 

Chronology  of  symptoms. — Four  years  ago,  following  a  severe  attack  of  whooping  cough, 
she  became  hoarse  owing  to  a  left  vocal  cord  paralysis,  and  this  has  per- 
sisted. Since  this  time  she  has  suffered  from  "sick  headaches,"  usually  sub- 
occipital, followed  by  nausea  and  vomiting. 

Two  years  ago  oncoming  deafness  was  first  noted  in  left  ear :  increasing :  occa- 
sionally accompanied  by  tinnitus.  Photophobia  with  blurring  of 
vision,   and  latterly  periods  of  amaurosis. 

For  one  year  unsteadiness  with  dizziness.  Also  incoordina- 
tion of  extremities,  particularly  of  left  arm. 

For  three  or  four  months  dysarthria.  For  two  months  loss  of  smell 
and  taste;    occasionalh^  periods  of  diplopia. 

Positive  neurological  findings. — (A)  General  -pressure.  Bilateral  choked  disc  with 
beginning  secondary  atrophy.     Complete  anosmia.     No  X-ray  plates. 

(B)  Localizing.  Suboccipital  pain  and  tenderness,  particularly  left.  Tilting  of  head 
to  left.  (1)  Cerebellar.  Nystagmus,  vertical  and  lateral:  coarser  to  the  left.  Marked 
incoordination,  particularly  of  left  arm  and  hand,  with  dysmetria  and  adiadococinesia. 
Positive  Romberg.     Staggering  gait.     Deep  reflexes  increased :  suggestive  clonus. 

(2)  Extracerebellar.  Cerebral  nerves.  V*  =  Loss  of  corneal  and  palatal  reflexes.  VI*''  = 
Slight  internal  squint  on  left:  periodic  diplopia.  VII*  =  Nasolabial  fold  less  deep  on  left: 
left  palpebral  cleft  wider  than  right.     Gustatory  sense  impaired  on  left. 

VIII*'' =  Left  deafness  with  former  tinnitus;  no  labyrinthine  tests. 

X*'' =  Complete  paralysis  of  left  vocal  cord.  IX*'',  XI*''  and  XII"' =  Negative,  except 
for  some  dysarthria  and  dysphagia. 

Clinical  diagnosis. — "Left  cerebellopontile  tumor." 

May  1,  1911.  Operation  I. — Usual  bilateral  procedure.  Suboccipital  bone  greatly 
thinned.  Marked  pressure  cone.  Dry  posterior  cistern.  Considerable  protrusion  of 
hemispheres.  Tumor,  as  finally  exposed,  thought  to  be  too  deep  in  recess  to  justify  extra- 
cerebellar manipulations.  Transection  of  left  hemisphere,  with  exposure  of  tumor  and  a 
fragmentary  extirpation.     Closure  as  usual,  without  a  drain. 

Post-operative  notes. — Considerable  increase  in  all  cerebellar  symptoms,  in  addition 
to  marked  deglutitory  difficulties  and  thickness  of  speech.  Healing  without  reaction.  As 
her  symptoms  showed  no  sign  of  improvement  at  the  end  of  a  month's  interval,  a  more 
thorough  enucleation  as  a  desperate  resort  was  determined  upon. 

June  2,  1911.  Operation  II. — The  wound  was  reopened  and  the  tumor  re-exposed,  a 
large  part  of  the  overlying  cerebellar  hemisphere  being  sacrificed  in  the  process.  The  tumor 
capsule  was  incised  transversely  and  as  much  of  the  growth  as  possible  was  scooped  out  in 
fragments  with  a  blunt  spoon  curette.  An  attempt  was  made  to  preserve  the  capsule,  but 
it  was  largely  detached  in  the  process  of  the  enucleation,  and  a  portion  of  it,  measuring  when 
spread  out  about  5  cm.  in  diameter,  was  withdrawn,  with  but  little  bleeding. 

During  the  course  of  the  operation  there  were  frequent  respiratory  and  cardiac  upsets, 
the  pulse  occasionally  dropping  to  40  per  minute.  Pressure  against  one  particular  point 
(vagus?)  of  the  lower  pole  of  the  tumor  appeared  to  elicit  these  symptoms. 

Post-operative  notes. — Increased  difficulty  in  swallowing,  so  that  for  several  days 
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nasal   feeding   was  instituted  to  forestall  a  possible  inhalation  pneumonia.     There 
were  palsy  of  the  left  face  and  complete  left  trigeminal  anaesthesia.     Also  marked  increase 


Fig.  45. — Case  XI.    Area  of  tumor  showing  ( X  80)  the  characteristic  architecture  of  the  fibrous  areas 

(haematoxylin  eosin). 


Fig.  46  Fig.  47 

Figs.  46,  47. — Case  XI.     Characteristic  architecture  of  fibrous  and  reticular  areas   (X300). 


in  ataxia  in  left  extremities.     Gradual  subsidence  of  these  symptoms  diu"ing  the  follomng 
six  weeks. 
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General  condition  greatly  improved  by  July  18:  return  of  movement  and  sensation  in 
left  face.  Restoration  of  sense  of  smell.  Vision  of  right  eye  reduced  to  counting  fingers. 
Persistence  of  left  deafness.     She  was  discharged  Aug.  11,  1911. 

Subsequent  notes. — Last  report  Jan.  22,  1917 ,  after  five  years.  Has  been  remarkably 
well,  though  she  remains  practically  blind  and  is  deaf  in  the  left  ear.  Has  learned  the 
Braille  method  of  reading  and  writing.  Numbness  of  left  trigeminal  area  persists,  with  loss 
of  taste  on  the  left.  Able  to  walk  only  with  support.  Has  gained  forty  pounds  in  weight. 
Is  free  from  all  pressure  discomforts. 

Pathological  note. — A  diagnosis  of  fibrosarcoma  was  made  from  the  tissues  at  the  time 
by  Dr.  Mallory.  A  present  re-examination  of  the  tumor,  which  bears  a  close  histological 
resemblance  to  the  preceding,  shows  the  tissue  to  be  essentially  composed  of  interlacing 
fibrous  bands  (Figs.  45  and  46),  with  a  tendency  of  the  nuclei  to  dispose  themselves  in  whorls 
and  parallel  arrangements.  There  is  a  considerable  tendency  to  hydropic  changes.  The 
few  blood  vessels  show  characteristic  hyaline  walls.  There  are  some  areas  of  typical  glia- 
like  tissue  without  demonstrable  fibrils  (Fig.  47) . 

Comment. — The  operative  procedures  in  this  case  were  evidently  too 
radical,  and  a  transcerebellar,  in  contradistinction  to 
an  extracerebellar,  approach  should  always  be 
avoided  if  possible.  Nevertheless  the  outcome,  so  far  as  tumor 
extirpation  and  prolongation  of  life  are  concerned,  served  to  show  what  might 
prove  to  be  the  best  way  of  attacking  these  lesions  if,  in  the  future,  an  extir- 
pation was  to  be  contemplated — namely,  to  remove  its  contents  and  then  to 
peel  the  capsule  away  from  its  enveloping  structures.  However,  the  V*'' 
and  Vn*^  nerves  were  permanently  injured  in  the  process,  and  in  view  of 
their  intimate  relation  to  the  tumor  capsule  it  is  hard  to  see  how  this  can  be 
avoided  in  the  removal  of  a  growth  of  any  magnitude. 

This  unfortunate  girl,  fortunately  possessed  of  a  buoyant  disposition  de- 
spite her  affliction,  is  cut  off  from  most  of  the  enjoyment  she  might  have  had 
even  in  her  crippled  state  were  her  vision  preserved,  as  it  might  have  been 
had  the  operation  been  performed  earlier. 

One  unusual  feature  of  the  clinical  picture  lies  in  the  vocal  cord  paralysis. 
Whether  this  was  coincidental  or  actually  due  to  the  pressure  of  the  tumor 
against  the  vagus  is  not  clear,  though  one  would  have  expected  an  accom- 
panying accessorius  palsy  if  it  had  been  produced  by  the  growth. 


This  is  the  last  of  the  Baltimore  series  of  cases,  the  operative 
results  of  which  had  been  far  from  encouraging,  with  four  deaths  out 
of  eleven  attempted  tumor  removal  s — a  36.3  per  cent  mor- 
tality— and  this  exclusive  of  Case  VII,  in  which  death  followed  an  operation 
based  on  an  erroneous  localization.  Much  had  been  learned,  however,  by  the 
varied  experiences,  and  some  optimism  was  retained  owing  to  the  three  fol- 
lowing reasons:  (1)  that  the  results  of  operations  for  cases  in  the  series  with 
intracerebellar  tumors  were  far  better;  (2)  that  there  were  fifteen  patients 
under  the  suspicion  of  carrying  a  recess  tumor  who  had  been  greatly  benefited 
by  a  suboccipital  decompression,  though  the  nature  of  the  growth  remained 
unverified;  and  (3)  that  the  mortality,  high  as  it  was,  contrasted  favorably 
with  the  70  per  cent  mortality  recorded  from  other  clinics. 

In  the  following  cases,  constituting  the  Boston  series,   the  clinical 
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studies  have  been  more  exact,  particularly  in  regard  to  the  Barany  tests  and 
X-ray  studies.  The  surgical  results  also  have  been  more  promising,  with 
only  two  deaths  out  of  nineteen  partial  tumor  re- 
moval s — -a  10.5  per  cent  mortality.  The  operative  end  results,  moreover, 
have  been  increasingly  better,  though  in  the  first  case  of  the  new  series,  like 
the  last  one  (Case  XI)  of  the  old,  pontile  contusions  resulting  in  an  increase  in 
local  symptoms  with  dysphagia  of  a  degree  necessitating  temporary  nasal 
feeding,  were  produced  by  a  too  radical  and  a  repeated  effort  to  completely 
remove  the  lesion. 

Case  XII 

P.B.B.H.  Surg.  No.  295.  Right  acoustic  tumor  giving  an  advanced  cerebellopontile- 
angle  syndrome.    Partial  intracapsular  enucleation  in  two  sessions.    Recovery. 

Aug.  4,  1913.  Admission  of  Miss  Caroline  B.,  50  years  of  age,  referred  by  Dr.  David 
Percy  of  Arlington  Heights,  Mass. 

Chronology  of  symptoms. — For  twenty-one  months  increasing  deafness  of 
right  ear:  no  tinnitus.  For  fourteen  months  unsteadiness  of  gait,  first  ob- 
served by  others.  For  eight  months  occasional  headaches  and  vertigo  :  also 
incoordination  of  right  hand,  with  dropping  of  objects.  For  four  months 
occasional  periods  of  diplopia;  blurred  vision;  numbness  of  right 
face. 

Positive  neurological  findings. — (A)  General  pressure.  Choked  disc  of  7  D.  with  hemor- 
rhages and  much  new  tissue.  X-ray  shows  evidences  of  increased  tension  and  secondary 
absorption  of  dorsum  sellae. 

(Q)  Localizing,  il)  Cerebellar.  Nystagmus  variable:  at  times  oscillatory  movements : 
coarser  to  the  right :  rotary  on  looking  up.  Positive  Romberg  with  falling  to  right  and  back. 
Gait  very  ataxic.  Marked  incoordination  of  right  hand,  with  adiadococinesia,  dysmetria, 
etc.     Deep  reflexes  exaggerated,  slightly  greater  on  right. 

(2)  E.Ttracerebellar.  Cerebral  nerves.  V**^  =  Considerable  right  hypaesthesia  with  corneal 
areflexa:  also  motor  involvement,  with  deviation  of  jaw  to  right.  VI*"^  =  Negative :  his- 
tory of  diplopia.  VII*'' =  Slight  asymmetry  with  flattening  of  nasolabial  fold  on  right. 
Definite  right  ageusia. 

VIII*'' =  Complete  right  deafness,  corroborated  by  caloric  tests.  No  responses  from 
right  labyrinth.     X-ray  of  porus  inconclusive. 

IX*'',  X*,  XI*''  and  XII*''  =  Considerable  dysarthria  and  dysphagia. 

Sept.  3,  1913.  Readmission.  Increasing  impairment  of  vision:  choked  disc  subsiding 
with  secondary  atrophy.  Condition  otherwise  much  as  on  previous  examination  a  month 
before. 

Sept.  6,  1913.  Operation  I. — It  was  impossible  to  dislocate  the  cerebellum  sufficiently 
to  expose  the  recess,  so  that  a  transverse  incision  in  the  hemisphere  was  made  and  carried 
down  to  the  tumor,  whose  posterior  pole  was  fully  exposed.  Intracapsular  extirpation  of 
possibly  the  lower  half  of  the  growth.     Closure  as  usual  in  layers  without  drainage. 

Post-operative  note. — Considerable  post-operative  deglutitory  difficulty  with  increase 
of  dysarthria.  Temporary  recourse  to  nasal  feeding  owing  to  fear  of  inhalation  pneumonia. 
Healing  per  primam.  Subsequent  improvement  in  general  condition.  Neighborhood 
symptoms  practically  unchanged. 

It  was  unwisely  decided  to  undertake  a  second  and  more  radical  procedure  in  the  hope 
of  completing  the  extirpation. 

Oct.  17,  1913.  Operation  II. — The  wound  was  reopened,  the  tumor  was  again  exposed, 
and  about  as  much  of  the  intracapsular  contents  as  on  the  former  occasion  was  removed  from 
what  seemed  to  be  the  posterior  and  inner  portion  of  the  growth.  The  tissue  was  cheesy 
and  was  easily  peeled  away  from  the  capsule.  Considerable  twitching  of  the  accessorius 
musculature  produced  during  the  manipulations.     The  impression  was  gained  that  the  por- 
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tion  of  the  tumor  which  had  not  been  successfully  removed  was  its  caudad  portion,  which 
probably  had  been  pressing  against  the  medulla,  producing  the  dysphagia  and  dysarthria. 
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Fig.  48. — Case  XII.     Low  power  (X  80)  of  characteristic  fibrous  area  (hsematoxylin  eosin). 
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Fig.  49 


Fig.  50 


Figs.  49,  50. — Case  XII.     Hydropic  fibrous  area:    reticular  area  (  X  300). 


Post-operative  notes. — Marked  improvement  after  this  operation.     Healing  was  per- 
fect, but  there  was  considerable  tension,  necessitating  the  withdrawal  of  fluid  by  tapping  on 
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two  occasions.  Local  symptoms  remained  as  before.  Subsidence  of  choked  disc,  with 
pallor  and  lowering  of  vision  to  light  perception  only.     Discharged  on  Dec.  3,  1913. 

Subsequent  notes. — There  was  considerable  improvement  after  her  discharge,  but  she 
remains  helpless  owing  to  near  blindness  and  incoordination  of  movements  on  right.  She 
has  been  free  from  all  pressure  symptoms:  deafness  persists.     Last  report  January,  1917. 

Pathological  note. — The  fragments  of  tumor  when  assembled  in  a  compact  mass  meas- 
ured about  3  cm.  in  diameter.  A  histological  diagnosis  of  "fibroma"  was  returned  at  the 
time. 

A  subsequent  re-examination  of  the  tissue  shows  the  growth  to  be  a  very  hydropic  tumor. 
It  is  composed  of  the  usual  fibrous  bands  with  a  tendency  of  the  nuclei  to  form  whorl  ar- 
rangements (Fig.  48).  The  bands  are  very  oedematous  in  places  (Fig.  49)  and  fat  globules 
appear  between  the  collagen  fibres.  Between  the  fibrous  zones  are  the  characteristic  areas 
of  loose  reticular  tissue  in  which  pseudo-glia  fibres  are  found  (Fig.  50).  No  hyaline  de- 
generation observed:  no  cyst  formation. 

Comment. — The  end  result  in  this  case  from  a  surgical  point  of  view  leaves 
much  to  be  desired,  although  the  patient's  life  has  doubtless  been  prolonged. 
It  is  a  pity  that  the  operation  was  postponed  until  it  was  inevitable  that  blind- 
ness would  ensue. 

Had  a  ventricular  puncture  been  performed,  a  sufficient  dislocation  of  the 
hemisphere  to  the  left  might  have  been  permitted  to  give  an  extracerebellar 
exposure  of  the  growth,  and  a  transection  of  the  cerebellum  thus  been  avoided. 
This  latter  procedure,  just  as  in  Case  XI,  doubtless  added  to  the  post-opera- 
tive complications,  for  had  the  lesion  been  properly  exposed  and  attacked 
primarily  from  below,  the  bulbar  symptoms  might  have  been  forestalled  and 
the  second  operation  rendered  unnecessary. 


The  surgical  experiences  in  the  foregoing  six  cases  were  most  discouraging, 
but  the  lessons  were  taken  to  heart  and  in  the  following  two  cases  the  less 
radical  procedure  carried  out  in  Cases  V  and  VI  was  again  resorted  to,  with 
more  promising  results. 

Case  XIII 

P.B.B.H.  Surg.  No.  697.  Right  acoustic  tumor  with  characteristic  cerebellopontile- 
angle  syndrome.  Auditory  symptoms  for  seven  years.  Intracapsular  enucleation.  Re- 
covery. 

Dec.  17,  1913.  Admission  of  Miss  JMyrtle  S.,  age  29,  a  school  teacher,  referred  bv  Dr. 
Charles  Ball  of  St.  Paul. 

Chronology  of  symptoms. — For  seven  years  a  noticeable  and  increasing  impair- 
ment of  hearing  on  the  right,  without  initial  tinnitus.  Complete  right  deaf- 
ness for  past  six  months. 

For  five  years  increasing  incoordination  and  weakness  of  right 
hand,  first  noticed  when  writing  on  blackboard. 

For  two  years  a  staggering  gait  with  especial  awkwardness  of  right  foot. 

For  one  year  tinnitus  in  left  ear:    also  diplopia  when  looking  to  right. 

For  six  months  occipital  pains,  with  cervical  soreness,  stiffness  and  tenderness. 
Also  nausea  and  occasional  vomiting:    blurring  of  vision;    dizziness. 
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Positive  neurological  findings. — (A)  General  pressure.  Choked  disc  of  3  D.  X-ray 
shows  some  secondary  absorption  of  dorsum  sellse  (Fig.  51).  No  enlargement  of  venous 
channels. 

(B)  Localizing.  (1)  Cerebellar.  Marked  constant  oscillatory  nystagmus.  Romberg 
positive  with  falling  to  right  and  back.  Gait  unsteady,  with  deviation  usually  to  right. 
Motor  incoordination  on  right  to  usual  tests:  diadococinesia,  dysmetria,  etc.  Deep  re- 
flexes active,  slightly  more  so  on  right. 

(2)  Extracerebellar.  Cerebral  nerves.  V*^  =  Hypaesthesia  throughout  right  trigeminal 
area:  also  motor  weakness  with  deflection  of  jaw  to  right.  VI'^  =  Weakness  on  right,  with 
diplopia.  VII*'' =  Slight  weakness  of  lower  right  face  apparent  on  emotional  movements: 
loss  of  sense  of  taste  on  right. 

VIII"»  =  Paralysis  of  cochlear  and  vestibular  nerves  complete  on  right:  confirmed  by 
caloric  tests:  present  tinnitus  referred  to  left:  X-ray  studies  of  porus  inconclusive. 

IX*'',  X*''  =  Some  dysarthria  and  dysphagia.  XP''  =  Slight  weakness  of  right  acces- 
sorius  group.     XII*''  =  Tongue  protrudes  to  right  (c/.  position  of  jaw). 


1" 


Fig.  51. — Case  XIII.     Showing  secondary  pressure  tliinning  of  dorsum  sellse. 


Clinical  diagnosis. — "Right  cerebellopontile  endothelioma." 

Dec.  S3,  1913.  Operation. — Usual  suboccipital  exposure.  Cerebellum  dry.  Marked 
pressure  cone.  Exploration  of  right  recess  disclosed  an  arachnoid  cyst, 
on  opening  which  about  15  cc.  of  fluid  escaped.  Further  investigation  revealed  a  subjacent 
tumor  in  angle.  It  was  fully  exposed,  its  capsule  incised  with  a  blunt  dissector,  and  the 
growth  bisected.  The  intracapsular  portion  of  the  growth  was  removed  as  completely  as 
possible  from  each  half  of  the  bisected  growth.  Sharp  bleeding  was  occasioned  at  one  point, 
requiring  implantation  of  a  small  piece  of  muscle.     Closure.     A  four-hour  operation. 

Post-operative  note. — Some  temporary  increase  in  cerebellar  symptoms.  Uneventful 
recovery:  usual  reactionless  healing  (Fig.  52).  Cessation  of  discomforts.  Subsidence  of 
choked  disc.     Extracerebellar  symptoms  unmodified.     Discharged  Feb.  2,  1914- 

Subsequent  notes  (by  letter). — May  7,  1914.  Great  improvement  in  all  respects. 
Oct.  28,   1915.     Able  to  walk  four  miles  without  fatigue.     Aug.  25,  1916.     Condition 
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remains  excellent.  Vision  is  unimpaired.  Right  deafness  persists.  The  former  ringing 
tinnitus  on  the  left  has  subsided:  now  replaced  by  a  sound  like  that  of  a  sea-shell.  No 
numbness  of  the  face.  Slight  unsteadiness  occasionally  experienced  on  turning  quickly. 
No  pressure  symptoms.  Able  to  do  her  own  housework :  served  as  saleswoman  in  a  book- 
store the  past  winter. 

Feb.  27,  1917  (by  letter).  Continues  well.  Teaching  kindergarten  and  acting  as  chil- 
dren's governess. 

Histological  note. — Fibrous  elements  in  cellular  rows  and  whorls,  mixed  with  a  looser 
tissue  resembling  glioma  containing  fairly  definite  neuroglia  fibrils.  The  pathologist  at 
the  time  considered  the  tumor  from  its  histological  appearance  to  be  a  "slow-growing 
glioma." 

A  present  re-examination  of  the  tissue  reveals  the  characteristic  structure  of  an  acoustic 
tumor.  The  usual  bands  of 
fibrous  tissue  appear  in  which 
the  nuclei  tend  to  be  arranged 
■in  rows  or  whorls  (Figs.  53  and 
54).  Between  these  bands  are 
quite  sharply  demarcated  areas 
of  a  loose  reticular  tissue  sug- 
gesting glioma  (Fig.  55).  There 
are  masses  of  collagen  fibres 
with  fairly  perfect  neuroglia 
fibrils  among  them  (Fig.  201) 
though  for  the  most  part  these 
fibrils  are  short,  broken,  and  im- 
perfectly differentiated.  There 
are  many  vacuolated  cells.  The 
walls  of  the  blood  vessels  are  ex- 
tensively hyalinized  (Fig.  207). 


Comment. — This  was  a 
straightforward  and  un- 
compHcated  surgical  ex- 
perience with  the  best  re- 
sult up  to  this  time  with 
the  possible  exception  of 
Case  V.  The  tumor  in 
both  instances  had  been 
attacked  intracapsularly, 
and,  as  the  end  of  the 
three-year  period  is  at 
hand    in   this  patient,   we 

may  look  for  a  return  of  symptoms  ere  long  which  may  necessitate  a  repeti- 
tion of  the  procedure. 

This  was  the  first  of  the  cases  in  which  the  diagnosis  of  ghoma  began  to 
be  returned  owing  doubtless  to  the  more  careful  studies  to  which  the  tissues 
were  subjected  and  to  the  fact  that  glia-hke  fibrils  were  observed.  From  a 
clinical  standpoint  we  reahzed,  of  course,  that  the  appearance  and  manner  of 
growth  of  the  lesion  belied  the  histological  diagnosis,  at  least  on  the  basis  of 
the  behavior  of  the  usual  infiltrating  tumor  of  a  gliomatous  character. 


Fig.  52.— Case  XIII.     Condition  of  wound  on  ISth  dav. 
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Fig.  53. — Case  XIII.     Showing  ( X  80)  the  masses  of  interlacing  fibrous  bands  and,  to  the  left,  an  area  of  the 
loose  reticular  tissue  with  scant  round  cells  (phosphotungstic  acid  hsematin). 
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Fig.  54  Fig.  55 

Figs.  54,  55. — Case  XIII.     Palisade  arrangement  of  nuclei:    reticular  area  (X  300). 
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The  record  of  the  next  patient  shows  how  readily  one  may  be  misled  in 
regard  to  the  chronology  of  the  symptoms  of  these  lesions,  for  according  to 
her  original  story  the  suboccipital  discomforts  were  the  antecedent  symptoms, 
and  not  until  long  after  her  operation  did  she  recall  the  fact  that  there  had 
been  "peculiar  noises  in  her  ear"  and  "occasional  dizzy  spells"  for  several 
months  preceding. 

Case  XIV 

P.B.B.H.  Surg.  No.  2047.  Right  acoustic  tumor  with  an  advanced  recess  syndrome. 
Operation.    Partial  intracapsular  enucleation.    Recovery. 

Nov.  6,  1914.  Admission  of  Rose  C.  N.,  age  42,  a  mill  hand,  referred  by  Dr.  LaSalle 
Archambault  of  Albany,  with  the  diagnosis  of  a  cerebellopontile  tumor.  She  has  been 
addicted  more  or  less  to  headaches  all  of  her  life. 


Fig.  56.— Case  XIV. 


Post-operative  plate  of  left  pyramidal .  bone  with  poorly  shown  pori. 
teristic  pressure  absorption  of  dorsum  sellae. 


Note  charac- 


Chronology  of  symptoms. — About  two  years  ago  onset,  with  tinnitus  in 
r J  g  h  t  ear  and  occasional  sudden  dizzy  attacks,  during  which  she  would  "walk  slant- 
wise." The  tinnitus  was  a  "ringing"  sound  for  about  six  months:  later  a  "buzzing"  and 
again  '  'like  a  steam  engine,"  so  loud  that  it  seemed  others  must  hear  it.  After  some  months 
there  was  gradual  loss  of  hearing  and  she  was  treated  bj^  an  aurist  for  long 
without  avail. 

Eighteen  months  ago  there  appeared  occipital  discomforts  unhke  her 
former  headaches,  associated  with  stiff  neck  and  tenderness,  which  soon 
forced  her  to  stop  work.  At  the  same  time  there  were  considerable  nausea  and  paroxys- 
mal vomiting. 

For  sixteen  months  there  have  been  dizziness  and  a  staggering  gait, 
and  for  four  months  she  has  been  unable  to  walk  without  support . 

For  twelve  months  periods  of  amaurosis  and  for  four  months  rapid  fail- 
ure of  vision.     Reading  vision  lost  for  three  months. 
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Fig.  57. — Case  XIV.     Poorly  disposed  plate  of  superimposed  right  pori,  showing  what  was  regarded  as  exten- 
sive bone  absorption  around  the  porus  internus. 


after  operation,  showing 
squint. 


Positive   neurological    findings. — (A) 

General  ■pressure.  Advanced  choked  disc 
with  near  blindness  on  left :  vision  20/200. 
Pupillary  reactions  sluggish.  X-ray  shows 
(Fig.  56)  marked  secondary  erosion  of  sella 
and  posterior  clinoids  and  greatly  dis- 
tended venous  channels  of  skull. 

(B)  Localizing.  Suboccipital  tender- 
ness, more  on  left.  (1)  Cerebellar.  Nys- 
tagmus: coarser  to  right.  Some  incoor- 
dination on  right,  with  slight  dysmetria, 
diadococinesia,  and  ataxia  (varies  with 
different  examinations).  Romberg  posi- 
tive with  eyes  open:  falls  to  right.  Gait 
ataxic:  deviates  to  right  and  falls. 

Exaggerated  deep  reflexes  with  sug- 
gestive clonus  on  right. 

(2)  Extracerebellar.  Cerebral  nerves. 
y th  _  Bilateral  hyporefiexa  cornealis :  equa 
right  and  left.  VI*''  =  Weakness  on  right. 
VII*'' =  Negative. 

VIII*''  =  Complete  deafness  right,  con- 
firmed on  irrigating  left  ear.  No  laby- 
rinthine reaction  movements  on  right. 
X-rays  of  porus  acusticus  inconclusive  but 
suggest  (Fig.  57)  an  enlargement  on  the 
right. 

IX*''  =  Considerable  deglutitory  diffi- 
culty.    X*^  XI*h,  XII*'' =  Negative. 
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(C)  Misleading.  A  divergent  squint  (Fig.  58)  with  weakness  of  right  abducens  and  left 
oculomotorius,  producing  a  marked  restriction  of  movements  to  right. 

Clinical  diagnosis. — ^"Right  cerebellopontile  tumor:    endothelioma  (?)." 

Nov.  10,  1914-  Operation. — Usual  exposure.  Marked  tension  relieved  by  early  punc- 
ture of  lateral  ventricle.  Partial  intracapsular  removal  of  a  right  recess  tumor  which  was 
exposed  with  somewhat  more  difficulty  than  usual,  high  in  the  angle.  During  the  partial 
extirpation  the  shoulder  twitched  several  times,  showing  the  proximity  of  the  manipula- 
tions to  the  IX*^"^,  X'''  and  XI*"^  nerves.     Closure  as  usual  in  layers. 

Post-operative  notes. — Marked  temporary  hoarseness,  probably  from  a  vocal  cord 
palsy.     This  disappeared  after  a  week.     No  other  complications.     Usual  perfect  wound 
healing  (Fig.  59).    Discharged  Dec.  14,  1914,  greatly  improved  in  all  respects  except  for  her 
vision,  which  became   still 
further  reduced    (V.  O.  D. 
30/200:    V.  O.  S.   6/200), 
during  the  subsidence  of  the 
choked  disc. 

Subsequent  notes.  — 
July  29,  1915.  Readmis- 
sion  for  examination  (after 
six  months).  Healthy  and 
robust:  gain  of  30  pounds' 
weight.  Vision  poor  (V.  O. 
D.  20/200:  V.  O.  S.  nil): 
discs  white  and  flat.  Some 
buzzing  tinnitus  per- 
sists in  the  right  ear, 
which  is  apparently  deaf. 
Soine  unsteadiness,  though 
walks  well.  No  ataxia  up- 
per extremities.  Nystagmus 
as  before. 

Sevt.  1,  1916.  Read- 
mission  for  examination 
(after  two  years).  Condi- 
tion remains  excellent  and 
further  improvement  appar- 
ent. Aside  from  a  positive 
Romberg,  cerebellar  sjanp- 
toms  are  practically  want- 
ing: no  nystagmus.  All 
cerebral  nerves  intact  ex- 
cept the  IV"^  and  VIIP'^. 
The  vision  is  very  low  and 

the  acusticus  remains  paralyzed  to  sound  perception  and  caloric  tests.     Further  X-rays  of 
the  porus,  taken  in  several  positions,  at  this  time  were  inconclusive. 

Feb.  22,  1917.  Reports  by  letter:  no  change:  condition  remains  good:  leading  an 
active  life  despite  low  vision. 

Pathological  note  (November,  1914). — Sections  of  the  tumor  (Figs.  60-63)  disclosed 
bundles  of  fibrous  tissue  with  numerous  vessels  showing  mural  hyaline  degeneration.  One 
area  was  very  suggestive  of  reticular  glia  tissue  with  cyst-hke  spaces  and  some  definite 
fibrils.  A  diagnosis  of  "glioma"  was  made,  but  was  subsequently  changed  to  "endotheli- 
oma." Dr.  Councilman's  note  added  at  the  time  to  the  pathological  report  is  of  consider- 
able moment: 

"The  main  interest  in  the  tumor  attaches  to  the  presence  of  the  glia-like  tissue  within 


Fig.  59. — Case  XIV.     Showing  wound  after  two  weeks. 
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it      In  this  there  are  very  few  fibrils  which  correspond  to  gUa  fibrils,  but  they  seem  to  be 
undoubted.     Moreover  the  tumor  in  other  respects  is  different  from  the  ordmary  memngeal 


Fig.  60.-Case  XIV.     Showing  (X  80)  characteristic  fibrous  area  (phosphotungstic  acid  h^matin). 


'm     •» 
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Fi,  61  Fig.  62  Fig.  63 

F.a.  61   62.  63.^,»e  XIV.     Showing  (X  360)  whorl  „r..gom=n.  d  nuclei  in  fibrous  .r..;   ht.y  .nfiltrat.on 
i-iGS.  Di,  D^,  oo.     ^  of  fibrous  bands:    reticular  area. 

endotheUoma.     All  of  the  operative  fragments  have  been  cut,  and  although  in  areas  it  is 
typical  endothelioma,  even  showing  the  whorls  of  cells,  in  other  places  this  is  lost.     There 
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are  also  numbers  of  large  cells  filled  with  fat,  suggestive  of  the  compound  granule  cells  in 
cerebral  softening.  It  would  seem  possible  that  this  tumor,  although  essentially  a  glioma, 
and  originating  in  the  meninges,  may  in  places  have  impinged  upon  the  brain  and  possibly 
penetrated  it,  and  that  the  glia  tissue  represented  in  the  tumor  is  really  due  to  this.  Against 
this  is  the  fact  that  these  endotheliomata  have  not  shown  any  tendency  to  invade,  nor  has 
there  been  in  association  with  them  any  glia  reaction." 

A  recent  re-examination  of  these  and  other  sections  shows  them  to  be  typical  of  the  other 
acoustic  tumors  in  the  series  (Fig.  60) .  With  ordinary  stains  there  is  a  resemblance  to  cer- 
tain of  the  endotheliomata,  but  with  Mallory's  connective-tissue  stain  the  fibrous  bands  and 
the  intervening  reticular  areas  become  sharply  demarcated.  In  the  fibrous  areas  the  cells 
and  their  nuclei  are  less  elongated 
than  usual,  owing  possibly  to  the 
oedema  of  the  tissue.  There  is  some 
tendency  of  the  cells  to  whorl  for- 
mation. 

With  Mallory's  connective-tis- 
sue stain  the  fibrous  bands  have  a 
purplish  tone  and  the  collagen  fibres 
are  well  marked.  The  walls  of  the 
blood  vessels  are  extensively  hyalin- 
ized  and  take  a  brilliant  blue  color. 
There  is  considerable  hydropic  de- 
generation with  the  formation  of 
cysts. 

Comment.  —  Here  again 
was  a  typical  story  of  an 
acoustic  neuroma  which  was 
cHnically  fairly  well  under- 
stood but  concerning  which 
there  was  still  confusion  on  a 
histological  basis,  owing  to  the 
presence  of  pseudo  glia  fibrils. 
The  surgical  procedure  was  an 
uncomplicated  one,  and  after 
four  fairly  successful  cases  we 
had  begun  again  to  feel  some 
assurance  in  regard  to  these 
recess  operations,  but  this  was 
effectively  dampened  by  the 

experience  with  the  next  patient,  in  whom  a  large  tumor  eluded  exposure  even 
in  two  explorations. 

Case  XV 

P.B.B.H.  Surg.  No.  2112.  Pronounced  left  cerebellopontile-angle  syndrome  of  recent 
onset.  Exploration  and  decompression:  tumor  not  disclosed.  Second  exploration  three 
months  later.    Fatality.    Autopsy.    Large  left  acoustic  tumor. 

Noi>.  21,  1914.  Admission  of  Louis  J.  G.,  22  years  of  age,  a  clerk,  referred  by  Dr.  James 
J.  Putnam  of  Boston,  with  the  diagnosis  of  a  presiunptive  cerebellar  tumor.  Xotable  in 
his  past  history  is  a  right  otitis  media  twelve  years  ago,  with  subsequent 
impairment  of  hearing. 

Chronology  of  symptoms. — For  two  years  mcreasing  deafness,  though  onset,  accord- 
ing to  patient's  interpretation,  began  sixteen  months  ago  with  s  t  a  g  g  e  r  i  n  g  g  a  i  t  . 


Fig.  64. — Case  X^^  Before  operation,  showing  skew 
deviation  of  eyes  and  position  of  head  characteristic  of  a  left 
recess  tumor. 
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One  year  ago  a  period  of  vomiting,  headache  and  fever,  diagnosed 
"stomach  trouble":  headache  and  daily  vomiting  have  persisted.  Suboccip- 
ito-frontal  discomforts  on  left.  Failing  vision  of  late  with 
periods  of  amaurosis.  Vomiting  frequent  and  distressing.  Slight  dizziness:  no 
rotation  of  objects. 

Positive  neurological  findings. — (A)  General  pressure.  Advanced  choked  disc  of  3  D. . 
receding  with  atrophy:  vision  O.  S.  20/200,  O.  D.  20/70.  Periods  of  amaurosis, 
The  X-ray  shows  advanced  secondary  pressure  changes  in  the  sella  and  greatly  enlarged 
venous  channels. 

(B)  Localizing.  Shght  left  suboccipital  tenderness.  Head  tilted  to  right  shoulder 
(Fig.  64),  thus  relaxing  left  suboccipital  region. 

(1)  Cerebellar.     Nystagmus,  horizontal  and  rotary:   jerks  coarser  to  right.     Romberg 

slight.  Gait  somewhat  unsteady:  wide 
base:  turning  awkward:  progress  on 
all  fours  without  difficulty.  Consider- 
able ataxia  left  arm  and  leg,  with  diado- 
cocinesia  and  dysmetria. 

Deep  reflexes  all  hyperactive  and 
equal. 

(2)  E.vtracerebellar.  Cerebral  nerves. 
Ill"' =  Definite  skew  deviation  (Fig. 
64) .  V*'^  =  Hyporeflexa  left,  with  slight 
hypsesthesia  left  face.  Jaw  deviates 
to  left.  VI*'^  =  Left  abducens  palsy 
with  diplopia.  VII*'^  =  Slight  droop 
right  face. 

VIII*'' =  Deafness  on  left  without 
tinnitus:  impairment  on  right  (c/.  old 
otitis).  Caloric  and  spinning  tests  give 
no  reaction  movements  from  the  left 
labyrinth.  The  X-ray  of  the  porus 
acusticus  internus  is  inconclusive. 

IXth^  Xth,  Xlti'  and  XIIti'  =  Con- 
siderable dysarthria  and  dysphagia. 

Clinical  diagnosis. — "Left  cerebel- 
lopontile-angle  tumor." 

Nov.  -23,  1914.  Operation  I.— The 
usual  bilateral  suboccipital  exploration. 
An  unusual  degree  of  bleeding  occurred 
during  the  approach,  necessitating  an 
early  ventricular  puncture.  Bone  very 
thin  and  perforated  by  many  vascular 
emissaries.  Marked  pressure  cone. 
An  unsatisfactory  exploration  in  each  recess  failed  to  disclose  a  tumor.     Closure. 

Post- operative  and  subsequent  notes. — Usual  satisfactory  primary  wound  healing 
(Fig.  65),  but  convalescence  was  protracted  and  the  patient  was  not  discharged  until  Jan. 
5,  1915,  there  having  been  no  obvious  improvement  in[^his  condition  aside  from  the  relief  of 
headaches.  It  should  be  stated,  however,  that  further  caloric  tests  on  December  25  showed 
a  return  of  slight  though  definite  reaction  m"o  vements  to  cold  in  the 
left  ear,  and  slight  sound  perception  while  the  right  ear  was  irrigated. 

Feb.  6,  1916.  Readmission.  Considerable  advance  in  local  symptoms  despite  general 
improvement  and  gain  in  weight.  Bedridden:  falls  heavily  backward  when  put  on  feet. 
Marked  dysarthria  and  deglutitory  difficulties.  Respiration  at 
times  difficult  and  irregular.     Characteristic  position  of  head.     Protrusion  of  decompres- 


FiG.     5.— Case  XV. 


Condition  one  month  after  the  first 
operation. 
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sion  wound.  Some  tinnitus  referred  to  both  ears.  Both  fork  and  Gait  on 
whistle  slightly  heard  on  left.  Marked  dynamic  incoordination  of  the  left 
arm  and  leg.  Otherwise  the  cerebellar  and  extracerebellar  symptoms  about  as  before  and 
point  definitely  to  a  left  recess  tumor.     Further  exploration  advised. 

Feb.  12,  1915.     Operation  II. — The  wound  was  reopened  in  the  line  of  the  original  in- 
cision.    Protrusion  and  adhesions  prevented  satisfactory  exploration  of  the  angle,  so  that  a 


Fig.  66. — Case  XV.  Showing  the  base  of  the  brain  and  the  large  acoustic  tumor  in  situ.  Note  the  snr'all 
scars  of  herniations  over  the  temporal  lobes:  the  large  size  of  the  cerebellum,  to  which  the  soft  parts  still  adhere: 
the  scar  of  the  porus  attachment  in  the  outer  margin  of  the  tumor  (c/.  Fig.  196). 


transcortical  incision  was  made  through  the  left  hemisphere  in  the  hope  of  exposing  the 
tumor,  but  it  lay  at  such  a  depth  that  sufficient  exposure  for  the  intended  intracapsular 
enucleation  was  impossible.     The  wound  was  closed. 

Owing  to  respiratory  embarrassment  the  patient  was  left  face  down  on  the  operating 
table  for  the  remainder  of  the  day.     He  regained  consciousness  and  appeared  to  be  in  good 
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condition.  On  being  removed  from  the  table,  however,  and  placed  on  his  side  at  10  p.  m., 
respirations  immediately  ceased ;  were  restored,  but  after  a  time  ceased  again  permanently. 

Postmortem  examination. — Marked  pressure  changes  in  the  skull,  which  is  thinned 
and  digitated  and  practically  without  diploe.  Calvarium  in  places  thin  as  parchment. 
Porus  acusticus  not  examined.  The  cerebellum  is  unusually  large.  Many  villous  hernia- 
tions over  the  tips  of  the  temporal  lobes. 

The  tumor  (Fig.  66). — In  the  left  recess  is  a  very  large,  nodular,  cone-shaped  acoustic 
tumor  about  5  cm.  in  its  longest  diameter,  which  has  crowded  the  cerebellum  and  pons 
away  from  the  angle.  Its  upper  surface  corresponds  with  the  under  surface  of  the  tentorium 
and  its  lower  surface  to  the  irregularities  of  the  floor  of  the  posterior  fossa.  In  correspon- 
dence with  the  situation  of  the  porus  is  a  circular  defect  on  the  surface  where  the 
capsule    has    been    torn    from    its    attachments    in    the    dilated 


Fig.  67. — Case  XV.     Showing  ( X  80)  hydropic  interlacing  fibrous  bands  (phosphotungstic  acid  hsematin) . 


auditory  canal  (c/.  Fig.  196).  One  special  nodule  of  the  growth  has  deeplj^ 
indented  the  medulla  in  the  situation  of  the  olive.  On  dislocating  the  tumor  outward  a 
delicate  attachment  to  the  brain  stem,  apparently  representing  the  VIII*"^  nerve,  can  be 
made  out.  The  VII*'"  and  V'-'^  are  stretched  out  over  the  anterior  surface  and  elongated  to  a 
length  of  8  centimeters.  At  the  posterior  pole  the  IX*'",  X*^  and  XI"'  are  similarly  greatly 
elongated.  To  this  we  shall  return  in  Chapter  VII  when  discussing  the  pathology  of  these 
lesions. 

Histologically  the  tumor,  which  might  easily  have  been  designated  a  "fibroma''  (Figs. 
67  and  68).  shows  the  characteristic  varied  structure  of  an  acoustic  tumor.  It  is  chiefly 
composed  of  oedematous  interlacing  bands  of  fibrous  tissue  with  a  marked  tendency  to 
whorl  disposition  of  the  cells  about  the  smaller  vessels.  The  collagen  fibres  are  very 
abundant.     Sharply  demarcated  are  the  areas  of  loose  reticular  tissue  (Fig.  69)  resembling 
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glioma  with  pseudo  fibrils.  Many  cells  have  undergone  a  fatty  change.  There  is  hyaline 
about  many  of  the  blood  vessels.  The  medulla  and  cord  show  a  scattering  of  descending 
degenerations. 

Comment. — The  chronology  of  symptoms  in  this  case  was  not  clear  and 
some  confusion  arose  because  of  the  relative  bilateral  deafness.  And  it  is 
important  to  note  that  despite  the  large  size  of  the  tumor 
and  the  complete  gross  disappearance  of  the  acous- 
tic nerve,  some  hearing  and  slight  reaction  move- 
ments  had   returned    after   the  decompression. 

The  first  operation  was  difficult  owing  to  great  vascularity  and  extreme 
tension,  and  as  there  was  no  assurance  from  the  clinical  studies  as  to  the  char- 
acter of  the  lesion,  the  exploration  was  doubtless  a  half-hearted  one  and  the 
procedure  was  abandoned  with  the  mere  effort  to  relieve  the  intracranial 


Fig.  68  Fig.  69 

Figs.  68,  69. — Case  XV.     Showing  very  cellular  fibrous  area  and  characteristic  reticular  area  (X300). 

tension.  Even  so,  it  is  remarkable  that  so  large  a  tumor  could  have  escaped 
observation  when  the  left  recess  was  investigated. 

The  brief  period  of  relief  following  the  decompression  indicates  that  a 
palliative  suboccipital  craniectomy,  even  with  a 
wide  bilateral  defect,  may  give  only  a  briefperiod 
of  relief  from  the  pressure  of  a  large  recess  tumor 
despite  the  excellent  results  in  many  other  cases  in  the  series  {cf.  Cases  IV, 
XXVIII,  XXXI  and  XXXII)  with  presumable  though  unverified  acoustic 
tumors  which  have  been  long  benefited  by  this  temporizing  measure. 

The  postmortem  study  of  the  tissues  from  this  case  have  been  most  in- 
structive and  will  be  further  described  in  the  general  discussion  of  the  pathol- 
ogy of  these  lesions. 

The  following  case  further  illustrates  the  possible  preservation  of  some 
auditory  function  even  though  the  vestibular  nerve  may  appear  to  be  com- 
pletely paralyzed. 
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Case  XVI 

P.B.B.H.  Surg.  No.  2913.  An  advanced  left  acoustic  tumor  with  characteristic  syn- 
drome.    Intracapsular  enucleation.     Recovery.     Primary  diagnosis,  glioma. 

May  14,  1915.  Admission  of  Andrew  M.  P.,  48  years  of  age,  a  stone  cutter,  referred 
from  the  Massachusetts  Charitable  Eye  and  Ear  Infirmary  through  Dr.  James  Ayer,  with 
the  diagnosis  of  tumor. 

Chronology  of  symptoms. — For  eighteen  months  tinnitus  "hke  escaping  steam" 
in  left  ear,  later  in  both  ears.     Loss    of    hearing  on  the  left. 

For  twelve  months  vision  failing:  unable  to  read  for  three  months :  of 
late,  periods  of  amaurosis. 

For  six  months  attacks  of  dizziness  with  stumbling  and  staggering 
to  right:  occasional  falling. 

For  five  months  periods  of  severe  suboccipital  pain  accompanied  by 
retraction    of    the    neck.      These    seizures,    which    sound    like    cerebellar    fits, 


!..£■. 


Dale.-  ^"^op^lf-h  If'^-  ;^^ 


n.£: 


Reeorel 


Fig.  70. — Case  XVI.     A  good  example  of  the  so-called  binasal  hemianopsia  which  may  accompany  the  atrophy 
secondary  to  a  choked  disc  following  obstructive  dilatation  of  the  ventricles. 


have  often  been  followed  by  a  loss  of  consciousness  and  convulsive  movements  which  in- 
volve the  entire  body.     Of  late  they  have  occurred  as  often  as  four  or  five  times  a  week. 

Despite  a  negative  Wassermann  reaction  he  has  had  a  prolonged  antiluetic  treatment 
with  salvarsan  before  entrance,  owing  presumably  to  the  presence  of  Argyll-Robertson 
pupillary  reactions. 

Positive  neurological  findings. — (A)  General  -pressure.  Choked  disc  of  4  D.  with  exu- 
dates and  hemorrhages,  subsiding  with  atrophy:  vision  20/200.  Fields  (C.  B.  Walker) 
show  a  binasal  hemianopsia  (Fig.  70)  with  hemiopic  pupillary  reaction. 
X-ray  shows  dilated  venous  channels  and  secondary  pressure  absorption  of  the  sella  (Fig.  71). 

(B)  Localizing.  (1)  Cerebellar.  Suboccipital  tenderness.  Cerebellar  opisthotonoid 
seizures.  Nystagmus  in  all  directions.  Romberg  positive.  Gait  unsteady,  tends  to  right. 
No  definite  ataxia,  station  and  gait  vary  greatly  from  day  to  day:  often  normal. 

Deep  reflexes  brisk  to  exaggeration :  greater  left  than  right. 

(2)  Extracerebellar.     Cerebral  nerves.     V'^  =  Negative,   corneal  reflexes  equal.     VI''' = 
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Fig.  71. — Case  XVI.     Earlj-  pressure  changes  in  the  sella. 


Fia.    72. — Case  XVI.     Showing  post-operative  left  Fig.  73.— Case  XVI.     Showing  wound  after  two 

facial  paralysis.  weeks.     Note   scar  of  old,  unrecorded  scalp  wound 

such  as  is  often  revealed  on  shaving. 
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Negative:  history  of  diplopia.  VII*""  =  Slight  but  perceptible  expressional  weakness  of 
right  lower  face. 

VI.TI*'"  =  Constant  bilateral  tinnitus.  Apparent  complete  loss  of  hearing  on  left,  though 
fork  occasionally  heard  and  possibly  some  bone  conduction  preserved.  Repeated  laby- 
rinthine tests  (Barany)  give  practically  no  reaction  movements  on  left:  normal  responses 
on  right.  Left  porus  acusticus  internus  reported  larger  than  right  (later 
re-examination  makes  this  doubtful). 

IX*'',vX*'^,  XI*''  and  XII*'' =  Some  thickness  of  speech  and  difficulty  of  swallowing. 

(C)  Misleading.  The  convulsive  attacks.  Visual  hallucinations  with  after  images. 
Unequal  pupils,  left  larger  than  right,  with  Argyll-Robertson  reactions. 

Clinical  diagnosis. — " Extracerebellar  tumor  of   left  recess,"  according  to  the  record. 

May  21,  1915.    Operation. — The  usual  bilateral  suboccipital  craniectomy.     Owing  to 


Fig.  74.— Case  XVI. 


Showing  dense  interlacing  fibrous  bands  on  tiie  right  and  a  degenerated  hydropic  area 
on  the  left  (phosphotungstic  acid  hsmatin:     XSO). 


tension  a  ventricular  puncture  was  necessitated.  Exploration  of  the  left  recess  exposed 
what  was  taken  to  be  a  large,  thick-walled  lateral  cistern  con- 
taining an  abundance  of  yellowish  fluid.  After  the  evacuation  of  this  fluid  further  investi- 
gation revealed  a  tj^pical  angle  tumor.  A  radical  intracapsular  enucleation  was  carried  out 
without  difficulty.     Closure  without  drainage. 

Post-operative  notes. — No  dysarthria  or  dysphagia,  but  the  manipulations  had 
led  to  a  palsy  of  the  left  abducens  and  left  facial  nerves  (Fig. 
72).  Healing  without  reaction  (Fig.  73).  Temporary  increase  of  incoordination  of  left 
side  with  added  impairment  of  gait.  Subsidence  of  choked  disc  with  practical  blindness. 
The  general  picture,  however,  improved  greatly,  and  he  was  discharged  July  18,  1915. 

Pathological  note. — "The  cells  are  arranged  in  parallel  fashion  and  in  places  are  massed 
with  whorl  formation.     Blood  vessels  with  extensively  hyalinized  walls.     Many  oedema- 
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tous  areas  and  patches  of  degeneration.  Numerous  pseudo  fibrils  which  stain  blue  with 
phosphotungstic  hsematoxylin.     Diagnosis:    "Glioma." 

Recent  studies  show  that  the  tumor  is  a  typical  acoustic  growth.  There  is  an  abundance 
of  pigment  representing  old  hemorrhagic  areas;  numerous  small,  glioma-like  cysts  in  the 
patches  of  degeneration;  typical  fields  of  characteristic  loose  reticular  glioma-like  tissue. 
Though  the  degenerative  processes  are  unusually  extensive,  the  character  of  the  tumor  is 
unmistakable  (Figs.  74-76). 

Subsequent  note. — Oct.  1,  1916  (17  months  later).  A  letter  from  his  physician,  Dr. 
Woodruff,  of  Barre,  Vermont,  reports  marked  improvement,  even  in  vision.  Facial  paralysis 
improving.  Bilateral  tinnitus  persists:  deafness  of  left  ear  not  absolutely  complete.  No 
abnormalities  of  gait:  able  to  walk  long  distances  without  fatigue. 

Comment. — Attention  may  be  drawn  to  a  few  points.  The  case  furnishes 
a  good  example  of  what  has  been  termed  abinasal  hemianopsia, 
a  form  of  field  distortion  which  sometimes  occurs  when  a  choked  disc  is  sub- 


Fig.  7o  Fig.  76 

Figs.  75,  76. — Case  XVI.     Showing  a  hyalinized  blood  vessel  at  the  junction  of  a  fibrous  and  reticular  area: 

reticular  area. 

siding  with  atrophy.  The  subject  has  been  discussed  by  C.  B.  Walker  and 
myself"*^  elsewhere,  but  this  is  even  a  better  example  than  was  available  at  the 
time  of  our  report.  It  may  be  added  that  so  far  as  preservation  of  vision  is 
concerned,  operations  are  always  undertaken  at  this  late  stage  of  a  choked 
disc  with  discouragement. 

The  character  of  the  tinnitus  referred  to  the  right  as  well  as  the  left  ear 
suggested  a  possible  bilateral  lesion,  but  the  exploration  of  the  right  recess 
was  negative.  The  fact  that  on  the  affected  side  some  hearing  has  been  re- 
tained, whereas  the  labyrinthine  reactions  were  lost,  suggests,  in  support  of 
Henschen's  view,  that  the  vestibular  nerve,  in  this  case  at  least,  rather  than 
the  cochlear  branch,  was  the  primary  seat  of  the  tumor. 

The  histological  diagnosis  of  gUoma  which  was  made,  despite  the  gross 
appearance  of  the  tumor,  shows  how  confused  we  still  were  even  a  year  ago 
in  regard  to  these  growths.  The  piece  of  tissue  from  which  the  original  sec- 
tions were  made  and  on  which  the  diagnosis  was  based  fully  justified  the  im- 
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pression,  and  only  as  a  result  of  recent  and  more  exacting  studies  was  the  true 
nature  of  the  lesion  certified.  To  this  we  shall  return  in  the  discussion  of 
Case  XXII  and  in  subsequent  chapters. 


The  history  of  the  following  case  shows  how  misleading  may  be  the  gastric 
symptoms  complained  of  by  persons  with  intracranial  disorders,  the  patient 
having  been  admitted  to  the  medical  service  with  a  diagnosis  of  gastric  car- 
cinoma. The  case  is  one  of  the  few  in  the  series  in  which  the  extra- 
cerebellar  symptoms  were  practically  confined  to 
the   acusticus   alone. 


Fig.  77. — Case  XVII.  Showing  characteristic 
position  of  the  head  in  a  right  recess  tumor.  Post- 
operative right  facial  palsy. 


Fig.  78.— Case  XVII.     Wound  on  12th  day. 


Case  XVII 
P.B.B.H.  Surg.  No.  3032.     Right  acoustic  tumor  with  imperfectly  developed  cerebello- 
pontile-angle  syndrome.     Operation.     Extensive  intracapsular  enucleation.     Recovery. 

May  30,  1915.  Admission  to  the  Medical  Service  of  Joseph  D.  McL.,  age  53,  a  wheel- 
wright, for  gastric  symptoms.  Stasis  and  anacidity  were  found.  Presumptive  diagnosis: 
"gastric  carcinoma  (though  X-rays  negative)  with  cerebral  metastasis,"  in  view  of  the 
choked  disc.  A  diagnosis  of  "tabes  dorsalis"  had  also  been  made,  until  disproved  by  a 
negative  lumbar  puncture.     Transferred  to  Surgical  Service  June  8. 
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Chronology  of  symptoms. — Three  years  ago  noticed  roaring  and  buzzing  sounds  in  the 
head.  After  two  years  the  tinnitus  became  so  bad  it  would  keep  him  awake,  and  at 
this  time,  viz.,  one  year  ago,  he  began  to  grow  deaf  in  right  ear.  Soon  attacks 
of  dizziness  occurred. 

For  one  year  occasional  fleeting  paraesthesias  over  right  face,  tongue 
and  teeth.  For  six  months  frontal  headaches  :  never  severe.  For  three  months 
failing  vision.  For  two  months  vomiting  and  continued  tinnitus :  he  cannot 
tell  in  which  ear.  For  six  weeks  unsteady  gait.  Worked  until  two  months  ago. 
Loss  of  twenty-five  pounds'  weight  in  four  months. 

Positive  neurological  findings. — (A)  General  -pressure.  Choked  disc  of  4  D.  with  hem- 
orrhages and  pallor  of  beginning  secondary  atrophy.  Pronounced  vomiting.  No  radio- 
graphic evidences  of  increased  pressure. 


k 


Fig.  79. — Case  XVII.  X-ray  of  right  mastoid  at  the  second  admission.  Interpreted  as  showing  obscura- 
tion and  possible  slight  enlargement  of  the  porus  internus  (p.o.i.).  Porus  externus  (p.a.e.).  Note  the  sec- 
ondary sellar  thinning. 


(B)  Localizing.  (1)  Cerebellar.  Fine,  poorly  sustained  nystagmus  to  right  alone. 
Slight  incoordination  of  right  arm  and  leg,  with  coarse  tremor.  Staggering  gait  de^'iating 
to  right:  variable.     Romberg  variable:  tends  occasionally  to  faU  to  right. 

Deep  reflexes  sluggish  on  right:   active  left. 

(2)  Extracerebellar.  Cerebral  nerves.  V*'' =  Negative.  Corneal  reflex  normal.  His- 
tory of  paraesthesias.     VI*''  and  VII*'' =  Negative. 

VIII*''  =  Complete  cochlear  and  vestibular  nerve  paralysis.  No  caloric  reaction  move- 
ments. Responses  normal  on  left.  No  note  of  condition  of  porus  acusticus.  (Later 
study  negative.) 

IX*''  to  XII*'' =  Negative.     No  dysarthi-ia  or  dysphagia. 

(C)  Misleading.  Right  pupil  larger  than  left.  Right  leg  smaUer  and  weaker  than 
left  (old  pohomyehtis?). 
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Clinical  diagnosis. — "Right  cerebellopontile-angle  tumor  " :  acoustic  lesion  not  specified. 
June  22,  1915.  Operation. — The  usual  bilateral  suboccipital  craniectomy.  The  ten- 
sion was  not  great  and  a  ventricular  puncture  not  needed.  No  cerebellar  pressure  cone, 
but  a  large  posterior  cistern  was  present.  The  tumor,  which  was  capped  by  encysted  fluid, 
was  readily  exposed,  its  position  being  more  posterior  than  usual  and  impinging  on  the 
bundle  of  nerves  passing  into  the  foramen  lacerum,  where  the  growth  was  distinctly  adher- 
ent. The  capsule  was  incised  and  the  comparatively  non-vascular  contents  were  almost 
entirely  scooped  out,  leaving  the  thin  collapsed  outer  shell  of  the  growth  in  place.  Wound 
closure  without  drainage.     No  complications. 

Post-operative  note. — Considerable  hiccoughing  and  some  temporary  dysarthria. 
Paralysis  of  the  right  facial  (Fig.  77)  and  of  right  abducens.     An  extensive 

herpes  developed  over  the 
right  trigeminal  field.  Healing 
per  primani  (Fig.  78).  Subsi- 
dence of  choked  disc.  Marked 
improvement  in  all  other  re- 
spects. Discharged  on  July  15 
with  possibly  some  re- 
turn of  hearing  in  the 
right  ear  (?). 

Subsequent  notes. —  Aug. 
21,  1916.  Examination  after 
one  year.  Very  good  condi- 
tion :  at  work :  walks  with  prac- 
tically no  instabihty,  though 
Romberg  positive.  Slight  dys- 
metria  of  right  arm.  Facial 
paralysis  still  complete,  and 
right  deafness  also,  with  no 
present  tinnitus.  Corneal  re- 
flexes normal.  No  headaches 
or  vomiting.  Reading  vision 
retained.  X-rays  of  pori  in- 
terpreted as  showing  a  dilated 
meatus  on  the  right  (Fig.  79). 
Twenty  pounds'  gain  in  weight. 
V''  and  VI*''  unimpaired. 

Mar.  23,  1917.  Re-exam- 
ination. Has  been  having 
X-ray  exposures  of  tumor  area- 
General  condition  remains  ex- 
cellent. No  pressure  symp- 
toms: no  protrusion  (Fig.  80).  Cerebellar:  Romberg  remains  positive;  a  few  nystagmoid 
twitches  to  either  side.  Cerebral  nerves:  Total  paralysis  of  right  VII*''  and  VIII*''  persists. 
Corneal  reflex  normal.  Stereo-Rontgenograms  of  the  pori  show  the  right  meatus  internus 
to  be  unchanged. 

Pathological  note. — -The  histological  report  upon  the  tumor  fragments  called  atten- 
tion to  appearances  resembling  a  fibro-endothelioma  (Fig.  81),  whereas  in  other  places  the 
tissue  suggested  an  oedematous  glioma.  No  calcareous  (psammoma)  masses  observed. 
A  diagnosis  of  "endothelioma"  was  returned. 

A  recent  review  of  other  fragments  of  this  tissue  shows  it  to  be  a  characteristic  acoustic 
tumor  with  fibrous  bands  having  whorl  dispositions  of  the  nuclei,  marked  hyaline  changes 
about  the  vessels,  and  a  few  areas  of  loose  reticular  structure  resembling  glioma,  though 
containing  no  demonstrable  fibrils. 


Fig.  80.— Case  XVII. 


Absence   of   suboccipital   protrusion:     after 
two  years. 
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Fig.  81. — Case  XVII.     Area  from  tumor  giving  suggestion  of  endothelioma  from  the  arrangements  of  the  cells 
around  hyalinized  areas.     Most  of  the  field  of  reticular  tissue  (X80:    hsematoxyhn  eosin). 
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Fig.  S3 
Figs.  82,  83. — Case  XVII.     Showing  fibrous  and  reticular  areas. 


Fig.  82 
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Comment. — The  case  is  notable  for  the  fact  that  the  extracerebellar  symp- 
toms at  the  time  of  admission  were  confined  to  the  acusticus  and,  as  was  true 
also  of  Cases  X  and  XVI,  there  was  not  even  a  loss  of  the  corneal  reflex.  In- 
deed, the  cerebellar  symptoms  were  also  inconspicuous.  The  fact,  however, 
that  the  VII*'^  nerve  was  closely  incorporated  in  the  capsule  of  the  growth 
though  without  functional  impairment  is  shown  by  its  having  been  perma- 
nently damaged  by  the  supposedly  intracapsular  manipulations  during  the 
enucleation.  As  demonstrated  at  the  operation,  the  IX*^,  X*^  and  XI*'^ 
nerves  were  also  stretched  by  the  growth  without  any  interference  of  function. 

The  suggested  temporary  return  of  some  hearing  in  the  affected  ear  after 
the  operation  was  possibly  largely  subjective.  It  could  not  be  conclusively 
proven,  and  at  the  time  of  his  recent  examination  the  VIII*^^  paralysis  subjec- 
tively and  objectively  was  again  complete. 


The  following  case  furnishes  a  typical  example  of  the  full  blown  sympto- 
matology of  an  acoustic  tumor.  It  was  the  first  case  in  the  series  to  be  re- 
ported as  having  an  unmistakable  enlargement  of  the  internal  meatus,  but 
later  recourse  to  stereoscopy  has  shown  that  this  was  an  error  of  interpre- 
tation. Fortunately  the  operation  was  performed  early  enough  to  preserve 
normal  vision.  The  surgical  result,  as  in  the  two  preceding  cases,  was  favor- 
able. 

Case  XVIII 

P.B.B.H.  Surg.  No.  3191.  Left  acoustic  tumor  with  typical  cerebellopontile-angle  syn- 
drome.   Intracapsular  enucleation.    Recovery. 

July  6,  1915.  Admission  of  Leon  G.,  age  53,  a  shoemaker,  referred  by  Dr.  John  Sproull 
of  Haverhill,  Mass.,  v^^ith  the  diagnosis  of  "a  cei ebellopontile  tumor." 

Chronology  of  symptoms. — For  four  or  five  years  tinnitus  of  left  ear, 
with  impaired  hearing  advancing  to  deafness  in  the  course  of  three  years.  Frontal 
headaches  from  the  outset :  also  attacks  of  vertigo  and  dizziness, 
which  have  been  constant  for  six  months. 

For  one  year  numbness  of  left  face  and  tongue,   and  loss  of  taste. 

For  six  months  staggering  gait,  thickness  of  speech,  and  d  e  - 
glutitory   difficulties. 

For  four  months  suboccipital  pains  radiating  through  to  forehead, 
chiefly  on  left  and  associated  with  stiffness  of  the  neck.  Recent  blur- 
ring of  vision. 

Positive  neurological  findings. — (A)  General  pressure.  Bilateral  choked  disc  of  4  D. 
with  hemorrhages  and  exudates.  X-ray  shows  dilated  venous  channels.  Absorption  of 
posterior  surface  of  dense  dorsum  sellse  (c/.  Fig.  89) . 

(B)  Localizing.  Head  tilted  toward  left  occiput:  hj^perflexion  painful:  some  tender- 
ness on  pressure.  (1)  Cerebellar.  Nystagmus  lateral  and  rotary:  equal  right  and  left. 
Moderate  coarse  ataxia  of  left  arm  and  leg,  with  dysmetria  and  impaired  diadococinesia. 
Romberg  positive.     Gait  unsteady. 

Deep  reflexes  active  and  equal. 

(2)  Extracerebellar.  Cerebral  nerves.  V*'^  =  Left  corneal  areflexa  with  hypaesthesia 
over  entire  left  trigeminal  area.  No  deviation  of  jaw.  VI''' =  Negative :  history  of  dip- 
lopia.    VII*''  =  Widened  left  palpebral  cleft,  and  corner  of  mouth  droops. 
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Fig.  84. — Case  XVIIIf    Photograph  of  chief  mass 
of  tumor  remioved.  (nat.  size). 


VIII*'' =  Total  deafness  on  left,  and  complete  loss  of  labyrinthine  reactions.     X-ray 
of  porus  acusticus  shows  a  presumable  dila- 
tation of   the  left  internal  meatus    (c/.  later 
note) . 

IX'h,  X^^  and  XIti^  =  Marked  dysarthria 
and  dysphagia.  XII**"  =  Tongue  deviates  to 
right. 

Clinical  diagnosis. — "Left  cerebellopontile 
tumor." 

June  13,  1915.  Operation. — Usual  bilat- 
eral cerebellar  exposure.  A  large  posterior 
cistern  disclosed  without  definite  pressure  cone. 
Exposure  of  tumor  in  left  recess :  partial  intra- 
capsular enucleation:  chief  mass  of  tumor 
measured  about  3  cm.  in  diameter  (Fig.  84). 

Post-operative  notes. — Uneventful  conva- 
lescence. Patches  of  herpes  on  left  V*-''  skin 
field.  Healing  without  reaction  (Fig.  85). 
Marked  subsidence  of  practically  all  cerebellar 
symptoms.  Improvement  also  in  the  extra- 
cerebellar  group,  shown  particularly  in  the  V*'' 

and  VII*'^,  though  the  left  acoustic  paralysis  remained  unmodified.  Discharged  July  30, 1915. 

Subsequent  notes. — Sept.  25, 
1915.  Reports  for  examination: 
"Well  enough  to  work":  some 
dizziness:  some  involvement  of 
the  V*''  and  VII*''  persists  and  the 
Yjjjth  remains  paralyzed. 

Aug.  17,  1916.  Returns  for 
examination.  Very  weU:  at  work. 
A  gain  of  40  pounds  in  weight 
(Figs.  86,  87,  88).  Vision  nor- 
mal. No  diplopia  since  operation. 
Disc  flat:  cup  reformed.  Practi- 
cally no  cerebellar  symptoms. 
Persistence  of  left  deafness  and 
some  numbness  of  face  and  tongue, 
with  loss  of  taste.  Further  X-ray 
studies  (single  plate)  of  the  pj'- 
ramidal  bones  show  an  apparent 
absorption  defect  in  the  region  of 
the  left  internal  meatus  (Fig.  89). 
Mar.  S3,  1917.  Re-e.vamina- 
tion.  Has  been  having  X-ray 
treatments  directed  toward  the 
seat  of  the  lesion.  General  con- 
dition remains  excellent.  At  work: 
full  time,  stitching  shoes  in  shoe 
factory.  Practically  no  symptoms 
except  persistent  total  paralysis  of 
the  VIII*''  and  slight  hj^psesthesia 
of  the  left  V*''.  Renewed  studies 
(stereoscopic)  of  the  pori  show  that  the  early  impression  of  a  dilated  porus  on  the  right 
was  unfounded  (c/.  Figs.  228-231). 


Fig.  85.— Case  XVIII. 


Showing  site  of  operation  after  three 
weeks. 
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Fig.  86 


Fig.  87 


Fig.  88 


Figs.  86,  87,  88. — Case  XVIII.     Condition  after  18  months,  showing  gain  in  weight:    absence  of  protrusion: 

symmetrical  expressional  movements. 
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Fig.  89. — Case  XVIII.  Plate  taken  (Aug.  17,  1916)  in  an  unfavorable  position  bringing  all  four  meatus 
near  together  on  the  field.  Showing  (arrow)  what  was  then  mistaken  to  be  an  absorption  measuring  5  by  10 
mm.  of  the  left  meatus  internus. 
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Pathological  note. — Fragments  of  the  tumor  were  reported  as  showing  mostly  fibrous 
tissue  with  nuclei  arranged  in  whorls.     Diagnosis:    "Endothelioma."     A  later  and  more 
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Fig."  90. — Case  XVIII.      Typical  fibrous  area  to  left  and  loose  reticular  cedematous  field  to  right    ( X  80: 

hsematoxylin  eosin) . 


Fig.  91  Fig.  92 

Figs.  91,  92. — Case  XVIII.     Showing  (X  300)  architecture  of  fibrous  and  reticular  areas. 


thorough  study  has  shown  the  characteristics  of  a  typical  acoustic  neuroma  (Figs.  90,  91, 
92).     There  are  sharplv  demarcated  bundles  of  fibrous  tissue  with  fairlv  characteristic 
6 


82  TUMORS  OF  THE  NERVUS  ACUSTICUS 

dispositions  of  the  nuclei  in  whorl  and  palisade  arrangements:  also  many  areas  of  loose 
reticular  tissue,  in  which,  however,  no  fibrils  were  demonstrated. 

Comment.- — -No  more  typical  example  could  be  given  of  the  symptomatol- 
ogy of  one  of  these  acoustic  tumors  (though  it  does  not  include,  as  we  at  first 
supposed,  a  dilated  porus),  nor  could  a  more  favorable  immediate  surgical 
outcome  be  desired.  With  the  knowledge,  however,  that  the  tumor  removal 
is  incomplete  and  the  recollection  of  the  experience  with  the  earlier  patients 
in  the  series  (e.  g.,  Case  III),  the  necessity  of  some  further  intervention  in  the 
course  of  a  few  years  must  be  expected.  This  period  is  awaited  with  greater 
equanimity  than  in  the  case  of  some  others  in  the  series,  in  view  of  the  patient's 
ability,  meanwhile,  to  resume  his  occupation  owing  to  his  unimpaired  vision. 


The  patient  whose  history  follows,  doubtless  on  the  basis  of  the  three  fore- 
going fairly  successful  and  uncomplicated  operations,  was  subjected  to  a  more 
radical  attempt  in  the  direction  of  a  complete  enucleation  than  had  been  ven- 
tured upon  since  the  sorry  experiences  with  the  last  cases  in  the  Baltimore 
series. 

Case  XIX 

P.B.B.H.  Surg.  No.  3497.  Right  acoustic  tumor  with  an  advanced  cerebellopontlle- 
angle  syndrome.  Contralateral  symptoms  pronounced.  Attempted  radical  extirpation. 
Pneumonia.    Death  on  seventh  day. 


Fig.  93. — Case  XIX.     Showing  secondary  absorption  changes  in  sella.     Dorsum  sellae  represented  by  a  thin, 

plate. 

Sept.  2,  1915.  Admission  of  Ida  M.  W.,  47  years  of  age,  referred  by  Dr.  C.  A.  Ball  of 
Muncie,  Ind. 

Chronology  of  symptoms. — For  three  years  tinnitus  on  right  followed  by  rela- 
tive deafness,  the  intensity  of  which  fluctuated  and  markedly  improved  following 
a  period  of  local  treatment. 
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For  two  years  suboocipital  discomforts  and  cervical  stiffness :  also 
marked  dizziness  with  falling  attacks   (vertiginous?). 

For  eighteen  months  disturbance  of  vision,  increasing  to  practical 
blindness  for  past  eight  months. 

For  one  year  staggering  gait:  also  a  sensation  of  numbness  accom- 
panied by  a  "drawing  up  of  right  face." 

For  eleven  months  periods  of  diplopia:  also  nausea  and  much  vomit- 
ing,  projectile  in  character. 

For  eight  months  numbness  and  neuralgic  pains  on  both  sides  of 
face  and  tongue :  in  consequence  an  operation  for  enlarged  turbinates 
was  undertaken  without  relief. 

Of  late  marked  dysarthria;  also  many  distressing  opisthotonoid 
seizures    (cerebellar  attacks?),  lasting  several  minutes,  with  rigidity,  arching  of  back 

and  occasionally  consciousness  is  lost. 
Considerable  mental  deteri- 
oration. 

Positive  neurological  findings. — - 
(A)  General  pressure.  Choked  disc: 
right,  43^  D.;  left  6  D. :  with  hemor- 
rhages and  secondary  atrophy.  Ex- 
tracranial vascular  dilatation  with 
exophthalmos .  X  -  ray :  secondary 
pressure  absorption  of  sella  (Fig.  93) : 
enlargement  of  venous  channels. 
Mentality  impaired:  drow- 
siness:  disorientation. 

(B)  Localizing.  Suboccipital  ten- 
derness and  discomfort  on  flexion. 
(1)  Cerebellar.  Nystagmus  very  brief : 
few  jerks  only.  Conjugate  deviation 
poorly  sustained  in  both  directions. 
Romberg  positive:  falls  to  right. 
Gait  very  unsteady:  progression  im- 
possible. Marked  cerebellar  incoor- 
dination, particularly  of  right  arm 
and  leg  (ataxia,  dysmetria,  adiado- 
cocinesia,  etc.). 

(2)  Extracerehellar.  Cerebral  nerves. 
V''^  =  Bilateral  arefiexa;  also  bilateral 
hypsesthesia  of  skin  and  mucous  mem- 
branes.    Deviation   of   jaw   to   left. 
VI'^'^  =  Slight  weakness  of  both  abducentes.    VII*'' =  Paresis  of  right  lower  face,  shown  only 
on  expressional  movements:  bilateral  parageusia. 

VIII*'' =  Right  deafness  with  "roaring"  tinnitus.  Barany  tests  give  negative  laby- 
rinthine responses  on  right.  Right  porus  acusticus  internus  appears  larger  than  left 
(Figs.  94,  95). 

IX*'',  X*''  and  XI*''  =  Slurring  speech.     XII*''  =  Protrusion  to  left;  variable. 
Clinical  diagnosis. — "  Extracerebellar  tumor,  probably  of  right  lateral  recess,"  as  re. 
corded. 

Se-pt.  4,  1915.  Operation. — Usual  bilateral  exposure.  Suboccipital  bone  found  greatly 
thinned  and  vascular.  Puncture  of  lateral  ventricle  to  reheve  tension.  Exposure  of  tumor 
extending  far  down  against  side  of  medulla.  Thorough  intracapsular  enucleation  (Fig.  96) 
followed  by  extirpation  of  lower  two-thirds  of  the  vascular  capsule,  which  was  peeled  from 
the  side  of  the  pons  and  medulla  with  but  slight  bleeding.     Closure. 


Fig.   96.- 


-Case   XIX. 
moved. 


Showing   the   amount   of   tissue   re- 
collected fragments. 
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Post-operative  notes. — Marked  increase  of  dysarthria  with  dysphagia.  Inhalation 
bronchitis  with  subsequent  pneumonia  and  death  on  September  10. 

Autopsy. — Brain  removed  after  fixation  in  situ.  No  note  on  the  condition  of  the  porus 
acusticus.  In  the  right  recess  is  found  the  upper  pole  of  the  tumor  (Fig.  97),  which  consists 
of  little  more  than  a  shell  of  the  capsule,  from  which  most  of  the  contents  have  been  scooped 
out.     No  evidences  of  trauma  or  contusion  apparent  on  the  side  of  pons  or  medulla.     The 


■>«J!%,»^^' 


Fig.  97. — Case  XIX.     Base  of  brain,  from  which  right  cerebellar  hemisphere  has  been  cut  awav  to  expose 
remaining  fragment  of  anterior  shell  of  tumor  consisting  largely  of  capsule  (c/.  Fig.   195). 


flattened  and  greatly  elongated  trigeminal  root  is  wrapped  about  the  upper  sm-face  of  the 
tumor  (Fig.  195).  No  trace  found  of  the  acoustic  nerve  and  the  facial  is  practically  incor- 
porated in  the  tumor  capsule.     The  relation  of  the  lower  four  nerves  to  the  tumor  is  lost. 

Histological  note. — Sections  of  the  operative  fragments,  as  in  some  of  the  other  recent 
cases,  were  first  diagnosed  as  "glioma"  and  this  was  later  changed  to  "endothelioma." 
On  recent  re-examination  of  the  tissue,  sections  clearly  show  what  we  now  recognize  as  the 
distinguishing  features  of  an  acoustic  tumor:   (1)  bands  of  somewhat  Iwdropic  fibrous  tissue 
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with  some  tendency  of  the  nuclei  toward  a  disposition  in  whorls  and  palisades  (Figs.  98,  99) ; 
(2)  fields  of  oedematous-looking  reticulated  tissue  (Fig.  100)  resembling  glioma  in  which 
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Fig.   98. — Case  XIX.     Showing   cedematous   fibrous    area   with    characteristic  disposition  of  nuclei  ( X  '• 

phosphotungstic  acid  hsematin). 
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Fig.  100 


Figs.  99,  100.— Case  XIX.     Showing  ( X300)   architecture  of  fibrous  and  reticular  areas. 

occasional  pseudo-fibrils  may  be  seen  and  areas  of  marked  fatty  degeneration;    (3)  hyaline 
changes  about  the  blood  vessels. 
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Comment. — The  syndrome  in  this  case  was  advanced  and  the  bilateral 
sensory  disturbances  were  more  marked  than  in  any  other  case  in  the  series 
(c/.  Case  VIII).  The  right  trigeminal  root  was  greatly  elongated,  but  noth- 
ing was  found  in  the  condition  of  the  left  V*^,  as  seen  postmortem,  to  account 
for  the  contralateral  hypsesthesia. 

The  temptation  to  carry  out  such  a  radical  procedure  should  not  have 
been  yielded  to,  for  the  marked  preoperative  dysarthria  gave  sufficient  warn- 
ing of  the  hazards  which  would  be  run.  In  spite  of  the  large  amount  of 
enucleated  tissue  it  can  be  seen  from  the  postmortem  findings  how  incomplete 
these  procedures  must  necessarily  be. 


Doubtless  under  the  restraining  influence  of  the  fatality  in  the  last  case, 
the  operation  in  the  two  succeeding  ones  amounts  to  little  more  than  a  de- 
compression together  with  the  evacuation  of  the  obstructed  lateral  cistern. 
Though  in  each  the  underlying  tumor  was  exposed,  only  enough  tissue  was 
removed  to  certify  the  nature  of  the  growth. 

The  syndrome  of  the  following,  the  first  of  these  cases,  was  a  most  typical 
one,  for  though  there  was  complete  paralysis  of  the  acusticus,  there  had  been 
no  tinnitus  and  all  signs  (even  of  the  corneal  areflexa)  pointing  to  an  in- 
volvement of  the  adjacent  nerves  were  totally  absent. 

Case  XX 

P.B.B.H.  Surg.  No.  3636.  Right  acoustic  tumor  with  undeveloped  cerebellopontile- 
angle  syndrome.  Operation:  fragmentary  intracapsular  enucleation  with  decompression. 
Recovery. 

Sept.  30,  1915.  Admission  of  Ada  R,.,  age  41,  referred  by  Dr.  LaSalle  Archambault  of 
Albany  with  the  diagnosis  of  a  left  cerebellopontile-angle  tumor. 

Chronology  of  symptoms. — For  four  years  a  gradual  loss  of  hearing 
in  right  ear.  First  noticed  complete  deafness  two  years  ago  when  trying 
to  use  telephone.     No  tinnitus  at  any  time. 

For  eighteen  months  an  increasing  uncertainty  of  gait  and  station. 
For  about  the  same  period  a  sense  of  intracranial  discomfort  rather  than 
headache:  more  marked  on  left :  never  suboccipital:  not  constant.     No  vomiting. 

For  fourteen  months  failing  eyesight.  Seven  months  ago  a  choked  disc 
was  first  observed.  A  rapid  loss  of  visual  acuity  during  past  month.  Of  late  her 
former  tendency  to  stagger  has  become  less  marked. 

Positive  neurological  findings. — (A)  General  pressure.  Receding  choked  disc  with 
atrophic  pallor;  swelling  4  D. :  acuity  20/200  left:  20/100  right.  X-ray  shows  a  secondary 
pressure  atrophy  of  the  dorsum  sellse  (Fig.  101) :  also  an  enlarged  sphenoparietal  sinus. 

(B)  Localizing.  Head  held  tilted  to  left.  No  suboccipital  tenderness.  (1)  Cerehellar. 
Nystagmus  horizontal  and  vertical:  quick  component  to  left.  Coarse  tremor  of  both  arms: 
no  true  ataxia.     Positive  Romberg.     Gait  fairly  steady  with  some  deviation  to  right. 

Deep  reflexes  equal  and  hyperactive. 

(2)  Extracerebellar.  Cerebral  nerves.  V*''  =  Not  involved:  corneal  reflexes  active. 
VI*'^  =  Negative.  VII*'^  =  SUght  apparent  left  facial  weakness  (probably  an  expressional 
characteristic  unrelated  to  the  lesion). 

VIII*''  =  Right  deafness  complete:  caloric  tests  show  loss  of  all  responses  on  the  right  and 
diminished  left  vestibular  activity.  Comparative  X-ray  plates  of  right  and  left  pori  in- 
conclusive. 

XXth,  X*^  XI'i'  and  XII*'' =  Negative. 
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Fig.  101. — Case  XX.     Showing  a  large  sella  with  some  pressure  absorption  of  the  dorsum. 

Clinical  diagnosis. — "  Right  cerebellopontile-angle  tumor — -acoustic  neuroma." 

Oct.  7,  1915.  Operation.  —  Usual 
bilateral  exposure.  Marked  tension 
revealed  with  foraminal  herniation 
(pressure  cone).  Left  ventricular  punc- 
ture necessitated.  Tumor  in  right 
recess  underlying  a  dilated  cistern: 
readily  exposed:  partial  intracapsular 
enucleation.     Closure. 

Post-operative  notes.  —  Convales- 
cence uneventful  except  for  recurring 
spells  of  vomiting.  Perfect  healing 
(Fig.  102).  Distinctly  better  in  all  re- 
spects. The  choked  disc  subsided,  with 
preservation  of  considerable  vision  on 
the  right.  Slight  return  of 
hearing  on  right  for  loud 
sounds!  Discharged  Nov.  11,  1915,. 
greatly  improved  in  every  way. 

Subsequent  notes. — Aug.  20, 1916. 
Chief  complaint:  imperfect  visiori 
which  prevents  her  reading  and  sew- 
ing.    Able  to  be  about  alone. 

Feb.  23,  1917.  Report  from  physi- 
cian. Condition  excellent.  Vision  6/30: 
persistent  right  deafness  complete. 
Slight  unsteadiness:  gets  about  ac- 
tively. Has  had  X-ray  treatment  for 
her  tumor. 


f 


Fig.  102. — Case  XX.    Showing  practically  invisible  wound 
on  ISth  day. 
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Pathological  note. — A  primary  diagnosis  of  "glioma,"  which  was  subsequently  changed 
to  "endothelioma,"  was  made  from  the  sections.  A  re-examination  of  the  tissue  shows  it 
t&  be  a  typical  acoustic  neuroma  with  fibrous  areas  containing  nuclei  having  a  disposition 
to  whorl  arrangements  and  considerable  infiltration  with  fat  cells.  A  few  loose  reticular 
areas  with  the  architecture  of  a  glioma  but  no  fibrils  (Figs.  10.3-106). 
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Fig.  105 

Figs.   103,   104,   105,   106. — Case  XX.     Sliowing  (X  300)    (1)  fibrous  and  (2)  reticular  areas,  (3)  infiltration 
with  fat  cells,  and  (4)  Alzheimer's  stain  for  fat. 


Comment. — The  striking  feature  of  this  case,  as  ah-eady  pointed  out,  was 
the  total  absence  of  involvement,  subjective  or  objective,  of  any  of  the  ad- 
jacent cerebral  nerves  even  though  the  VIII*^  showed  what  appeared  to  be  a 
total  paralysis.  That  some  fibres,  however,  remained  intact  was  shown  (as 
in  Case  III)  by  the  partial  return  of  hearing  after  the 
operation.  The  tumor  was  large  enough,  nevertheless,  to  have  produced 
marked  pressure  changes  with  secondary  changes  in  the  optic  nerve  wliich 
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have  permanently  affected  her  vision.  Though  a  choked  disc  was  observed 
seven  months  before  the  operation,  there  were  unfortunately  many  delays, 
during  which  various  unavailing  medicinal  measures  were  given  trial. 


As  in  the  preceding  case,  the  operation  on  the  patient  whose  history  fol- 
lows, aside  from  the  decompression,  was  limited  to  the  mere  fragmentary  re- 
moval of  an  intracapsular  portion  of  the  tumor  for  diagnostic  purposes. 

Case  XXI 

P.B.B.H.  Surg.  No.  3633.  Left  acoustic  tumor  with  unmistakable  though  undeveloped 
lateral  recess  syndrome.    Fragmentary  enucleation  with  decompression.    Recovery. 

Sept.  30,  1915.  Admission  of  Mrs.  H.  E.  T.,  35  years  of  age,  referred  by  Dr.  M.  F. 
Irwin  of  Winnipeg. 


Fig.  107. — Case  XXI.     Showing  secondary  pressure  changes  in  the  sella  turcica. 

Chronology  of  symptoms. — Five  years  ago  first  accidentally  observed  a  left  deaf- 
ness on  putting  her  finger  in  her  right  ear. 

For  four  years  headaches,  becoming  severe  for  eighteen  months,  limited 
chiefly  to  the  left  side  and  extending  from  frontal  into  suboccipital  region,  with  stiff- 
ness   of  neck. 

For  eighteen  months  tinnitus,  described  as  a  "whistling  wind." 

For  six  months  blurring  of  vision  with  occasional  periods  of  diplo- 
pia. Some  periods  of  dizziness,  which  has  been  ascribed  to  "biliousness," 
and  at  these  times  she  is  apt  to  be  unsteady  on  her  feet,   objects  appear 
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to  revolve  about  her  and  she  may  stagger,  but  has  never  fallen.  No 
nausea  or  vomiting.  She  has  recently  been  at  the  Mayo  Clinic,  where  a  choked  disc  was 
observed  in  time  to  prevent  an  operation  for  cholecystitis,  the  diagnosis  of  which  had  been 
made. 

Positive  neurological  findings. — (A)  General  pressure.  An  acute  bilateral  choked  disc 
of  8  diopters:  acuity  of  vision  unimpaired.  On  X-ray:  marked  secondary  pressm^e  changes 
in  sella  (Fig.  107),  with  dilated  venous  channels. 

(B)  Localizing.  Suboccipital  soreness  and  stiffness,  especially  on  left.  (1)  Cerebellar. 
Nystagmus  slight  but  present  in  all  directions:  quick  component  to  left.  Gait  and  station 
good.     Possibly  slight  ataxia  on  left. 

Deep  reflexes  active  and  equal. 

(2)  Extracerehellar.  Cerebral  nerves.  V*^  =  Left  corneal  hyporeflexa:  sensation  else- 
where apparently  normal.     VI*'' =  Negative:  history  of  diplopia.     VII*'' =  Negative. 

VIII*'' =  Left :  thinks  she  hears 
Galton  whistle,  and  some  bone  con- 
duction apparently  preserved,  but  on 
irrigating  right  canal  deafness  appears 
to  be  complete.  Caloric  tests  show 
some  sUght  labyrinthine  responses  on 
the  left:  right  normal.  The  two  pori 
acustici  interni  are  of  equal  size  and 
smaU. 

IXth^  X*^  XI*''  and  XII*'' =  Nega- 
tive. 

Clinical  diagnosis. — "  Left  cerebel- 
lopontile-angle  syndrome :  probably  an 
acoustic  tumor." 

Oct.  5,  1915.  Operation. — Usual 
operation:  no  complications.  Exposure 
of  left  recess  tumor  which  was  sur- 
moimted  by  a  large  encysted  collec- 
tion of  subarachnoid  fluid.  Only  a 
fragment  of  the  tumor  was  removed. 

Post-operative  notes.  —  Consider- 
able increase  of  dizziness,  with  nausea 
for  some  days.  Healing  without  reac- 
tion, but  perfect  result  impaired  by  a 
collection  of  fluid  which  subsequently 
fovmd  its  way  under  the  scalp  (Fig. 
108).     The  high  grade  of  choked  disc 

subsided  with  a  considerable  loss  of  visual  acuity.  Discharged  Nov.  13,  1915,  at  which 
time  gait  and  station  were  less  good  than  on  admission,  and  a  tendency  to  vertigo  was 
marked. 

Subsequent  notes. — Oct.  29,  1916.  By  letter.  Following  a  severe  attack  of  grippe  in 
January  with  good  recovery,  there  has  been  a  progressive  gain  in  all  respects.  No  further 
dizziness,  nausea,  headaches  or  other  discomforts.  L^nexpected  improvement  in  ^ision  with 
present  acuity  of  20/40.  Unsteadiness  of  gait  apparent  only  on  tiuning  quickly.  The 
deafness  persists.  Marked  gain  in  weight.  Mar.  14,  1917.  Continued  improvement. 
Able  to  do  her  own  housework,  and  can  walk  long  distances  without  tiring. 

Pathological  note. — As  in  Case  XX,  the  fragment  of  tumor  was  originally  diagnosed 
as  a  "gUoma"  and  later  this  was  changed  to  "endothelioma."  Recent  study  shows  that 
the  tissue,  though  it  might  possibly  be  mistaken  for  a  gUoma,  nevertheless  is  a  tj^jical 
acoustic  tumor  with  characteristic  interlacing  and  somewhat  hydropic  fibrous  bands  (Fio-. 
110)  which  in  this  fragment  show  no  definite  whorls  or  palisade  dispositions  of  the  nuclei. 


Fig.  108. — Case  XXI.  Photograph  after  three  weeks, 
showing  collection  of  fluid  under  solidly  healed  scalp  from 
imperfect  closure  of  deeper  laj-ers. 
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There  are  hyaline  zones  about  the  vessels,  and  in  the  reticular  areas  resembling  glioma  no 
definite  fibrils  are  seen.  A  strildng  feature  of  the  tissue  (Figs.  109  and  111)  hes  m  the 
unusual  number  of  fat  cells,  many  of  which  are  phagocytic. 
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Fig  109  —Case  XXI    Low  power  magnification  ( X  SO),  sho^ang  marked  fatty  transformation  of  fibrous  areas 

(hsematoxylin  eosm). 


%-~4 


»     *   *  ^- 


r   //'     -I    *  '  4   '    J 


..      »»  •  / 


Fig.  110 


Fig.  Ill 


Figs.  110,  111.— Case  XXI.     Siiowing  ( X  300)  hydropic  fibrous  area  and  area  of  fatty  infiltration  with  small 

hyalinized  blood  vessel. 
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Comment. — In  this  case  the  cerebellar  symptoms  which  had  been  very  in- 
conspicuous were  temporarily  accentuated  by  the  operation,  due  unquestion- 
ably to  the  backward  dislocation  of  the  hemisphere,  through  the  decom- 
pression opening.  This  is  a  common  sequel  of  suboccipital  decompressions 
in  the  presence  of  tension,  but  after  all,  it  is  a  small  payment  in  view  of  the 
marked  pressure  relief,  and  attention  may  be  called  to  the  subsequent  great 
improvement  in  this  patient's  condition. 

It  is  quite  probable  that  a  more  extensive  enucleation  would  have  given 
still  better  results,  but  the  fatality  in  Case  XIX  had  led  to  a  period  of  re- 
newed conservatism. 


In  the  succeeding  case  a  return  to  a  more  radical  procedure  in  dealing  with 
the  tumor  was  again  instituted,  with  favorable  results.  The  history  is  unique 
in  the  series  in  view  of  the  complete  post-operative  restoration  of  hearing  as 
well  as  in  the  occurrence  of  the  facial  spasms,  from  which  aspect  the  case  has 
been  made  the  subject  of  a  separate  report.^^ 

The  story,  furthermore,  is  of  paramount  interest  for  the  reason  that  the 
tumor  was,  like  others  in  the  series,  primarily  diagnosed  a  glioma,  and  in  view 
of  the  fact  that  hearing  was  completely  restored  this  diag- 
nosis was  not  questioned,  and  only  by  chance  was  the  case  finalty  identified 
as  a  primary  acoustic  tumor  rather  than  as  a  glioma  of  the  recess  with  second- 
ary acoustic  involvement. 

Case  XXII 

P.B.B.H.  Surg.  No.  4139.  A  left  acoustic  tumor  resembling  glioma.  Unusual  chro- 
nology and  character  of  symptoms  with  primary  facial  spasms.  Operation.  Intracapsular 
extirpation.    Recovery  with  restoration  of  hearing. 

Jan.  17,  1916.  Admission  of  John  C,  age  30,  a  clerk,  referred  by  Dr.  Benjamin  Fag- 
nant  of  Springfield,  Mass.,  with  the  diagnosis  of  brain  tumor. 

Chronology  of  symptoms. — For  nine  years  twitching  of  the  left  face, 
beginning  as  a  left  blepharospasm  and  increasing  in  intensity  until  for  six  months  the  entire 
left  face  has  become  involved  (Fig.  112),  the  spasm  occasionally  spreading  to  the  arm  and 
leg  (?). 

For  three  years  periods  of  stabbing  frontal  pain:  of  late  some  suboc- 
cipital pain  and  stiffness  of  the  neck,  especially  in  the  morning  hours. 

For  one  year  gastric  distress  with  more  or  less  vomiting,  occa- 
sionally blood  tinged.  Also  staggering  gait,  increasing  so  that  for  past  six 
months  patient  has  been  bedridden. 

For  six  months  vertigo  and  dizziness:  photophobia  and  fail- 
ing vision:  also  some  slight  ''ringing''  tinnitus  in  left  ear  ac- 
companied by  loss  of  hearing.  Occasional  hallucinations  of  smell  (uncinate?). 
For  several  months  increasing  difficult}^  of  swallowing  and  slurring 
of  speech.  Also  frequent  periods  of  hiccoughing.  Of  late  any  slight 
change  in  position  precipitates  suboccipital  pain  and  is  apt  to  produce  vomiting. 

Various  diagnoses  of  stomach  trouble:  Jacksonian  epilepsy:  facial  tic:  cerebral  SAialulis 
etc.,  had  been  made. 

Positive  neurological  findings. — {A)  General  pressure.  Bilateral  choked  disc:  2-3  D. : 
acuitj^  20/100.  Frequent  epistaxis.  X-ray  shows  dilated  venous  channels  with  secondary 
pressure  atrophy  of  the  posterior  chnoids  (Fig.  113).     (For  reflexes  cf.  below.) 

(B)  Localizing.  Characteristic  position  of  head:  suboccipital  tenderness  and  stiffness. 
(1)  Cerebellar.     Nystagmus,  vertical  and  lateral:   coarser  to  left :   conjugate  de^^[ation  well 
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sustained.     Station  and  gait  impossible  to  test  owing  to  patient's  condition.     Marked 
ataxia  of  left  arm  and  leg. 

(2)  Extracerebellar.     Cerebral  nerves.     V''^  =  Slight  subjective  left  hypsesthesia :    rela- 


FiG.  112. — Case  XXII.     Photograph  taken  during  facial  spasm. 


Fig.  113. — Case  XXII.     Showing  absorption  and  forward  tilting  of  the  dorsum  sellse  characteristic  of  a  recess 

tumor. 
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tive  left  corneal  insensitivity.  Slight  deviation  of  jaw  to  left.  VI '^  =  Negative :  past  his- 
tory of  occasional  diplopia.  VII''' =  Convulsive  spasms  on  left:  no  weakness,  though 
expressional  movements  possibly  impaired  in  lower  face.  Lowered  taste  discrimination  on 
left. 

VIII'''  =  Left  tinnitus  with  following  deafness,  now  complete  as  confirmed  during  caloric 
tests,  though  difficult  to  exclude  the  possibility  of  some  retained  bone  conduction  (possibly 
transferred).  Practically  no  labyrinthine  responses  left:  normal  right.  X-ray  of  porus 
shows  no  enlargement. 

IX"',  X"",  XI"'  and  XII"*  =  Marked  dysphagia  and  dysarthria  with  suggestive  cere- 
bellar attacks. 

(3)  Medullary  (?).  Slight  hypsesthesia  of  left  side  of  body.  Deep  reflexes  variable, 
occasionally  exaggerated  with  a  possible  clonus  on  the  left  (variable) .     Superficial  reflexes : 


Figs.  114,  115.- 


Fig.  11-i 
-Case  XXII. 


After  operation. 


Fig.  11.3 
Wound  on  discharge.     Absence  of  facial  weakness. 


dorsal  flexion  of  toes  (positive  Babinski)  occasionally  noted.     Abdominal  and  cremasteric 
reflex  absent  on  left. 

Clinical  diagnosis. — "Presumptive  left  cerebellopontile-angle  tumor." 
Jan.  21,  1916.  Operation. — Usual  bilateral  cerebellar  exposure.  Puncture  of  ventricle 
owing  to  tension.  On  exploring  the  left  recess  the  margin  of  a  large  arachnoid  cyst  was 
exposed.  On  emptying  this,  a  tjrpical  recess  tumor  was  bared,  its  surface  somewhat  more 
vascular  than  usual  and  its  structure  less  dense  and  j^ellowish  than  the  usual  acoustic  tumor. 
A  fairly  thorough  intracapsular  extirpation  was  made,  in  the  process  of  which  a  cyst  of  con- 
siderable size  was  encountered  in  the  substance  of  the  tumor. 

Post-operative  notes. — Immediate  great  improvement.     No  post-operative  setback. 
Healing  per  primam.     Early  subsidence  of  facial  spasms   (Figs.  114,  115).     Discharged 
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Fig.   116. — Case  XXII.    Showing   normal   left  porus  internus  (p.a.i.)     Restudy  after  operation.    Note  bone 

defect  and  clips  on  dural  margins. 
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Fig.  117. — Case  XXII.  Showing  ( X  80)  areas  of  beginning  degeneration  with  markedly  hydropic  fibrous  bands. 
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March  3,  having  gained  twenty-five  pounds:  able  to  walk  without  aid:  choked  disc  receded. 
Shght  definite  return  of  hearing  (air  conduction)  in  the  left  ear!  Slight 
persisting  hypsesthesia  and  weakness  of  left  side  of  body. 

Subsequent  notes.— Au^.  19,  1916.  Re-examination  of  pori  acustici  shows  equal  and 
normal  openings  on  the  two  sides  (Fig.  1 16) .  Patient  much  improved  in  all  respects  and  at 
work.  Gait  a  trifle  unsteady  when  fatigued  and  on  turning.  Cessation  of  facial  spasms. 
Hearing  greatly  improved. 

Nov.  14,  1916.  Re-examination.  Condition  perfect.  Unsteadiness  almost  imper- 
ceptible. Slight  nystagmus.  Normal  vision.  Hearing  on  left  still  better:  watch  8"  left: 
12"  right.     Labyrinthine  responses  practically  equal  on  the  two  sides. 

Pathological  notes. — The  tumor  (Fig.  117)  contains  areas  of  fibrous  tissue  but  is 
for  the  most  part  made  up  of  a  loose  reticular  tissue  of  glia-like  appearance  showing, 
with  phosphotungstic  stains,  many  definite  neurofibrils  (Fig.  118).  The 
picture  resembles  closely  the  usual  cerebral  glioma,  though  there  are  no  mitoses.  There 
are  many  multinuclear  cells  and  cystic  spaces.     Perivascular  hyaline  degeneration  is  marked 
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Fig.  118 


Fig.  119 


Figs.  118,  119. — Case  XXII.     Showing  (left)  glia  fibrils,  (right)  hyaline  zones  and  pigment  deposit  in  fibrous 

area. 

and  there  is  considerable  pigment  deposition  (Fig.  119).     Original  diagnosis:    "A  slow- 
growing  glioma"  or  "fibroglioma." 

A  re-examination  of  the  sections  shows  a  sufficient  number  of  characteristic,  though 
hydropic,  fibrous  bands  to  justify  a  diagnosis  of  an  acoustic  tumor. 


Comment. — From  the  histological  notes  attached  to  the  three  preceding 
histories  it  is  obvious  that  we  were  having  difficulties  with  the  pathological 
diagnoses  of  these  cases  and  that  there  was  some  conffict  between  what  the 
sections  were  supposed  to  show  and  what  chnicaUy  it  was  thought  they  ought 
to  show.  The  discussion  came  to  a  climax  in  connection  with  the  timior  of 
this  Case  XXII,  which  offers  an  even  more  striking  example  of  the  histological 
pitfalls  that  may  be  encountered  in  the  attempt  to  diagnose  an  acoustic  tmnor 
from  a  fragment  of  the  growth  unless  one  happens  to  be  famihar  with  the 
characteristic  features  of  these  peculiar  growths. 
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In  the  course  of  preparation  for  this  report  the  history  of  this  case  had 
been  originally  included  among  the  varied  tumors  giving  a  cerebellopontile- 
angle  syndrome  but  not  of  acoustic  origin.  One  reason  for  this  lay  in  the 
unusual  character  of  the  extracerebellar  symptoms  with  early  signs  of  facial 
irritation  and  tardy  indications  of  involvement  of  the  acusticus. 

Another  reason  lay  in  the  fact  that  at  the  time  of  his  discharge  it  was  ob- 
served that  there  had  been  a  definite  return  of  hearing  in  the  deaf  ear,  and 
though  in  some  other  cases  in  the  series  (e.  g.,  Cases  IV,  V,  and  XX)  a  slight 
subjective  return  of  hearing  had  been  recorded  in  the  post-operative  notes, 
these  were  looked  upon  as  in  all  probability  faulty  observations.  Here  some 
return  of  hearing  was  unquestionable  at  the  time  of  his  discharge,  and  not 
only  has  normal  hearing  since  been  regained  but  normal  labyrinthine  responses 
have  returned,  indicating,  as  far  as  can  be  told,  functionally  intact  nerve 
fibres  which  had  been  "blocked"  rather  than  destroyed.  A  third  reason  for 
regarding  the  lesion  as  a  true  glioma  lay  in  the  demonstration  of  clear-cut 
glia  fibrils — not  the  pseudo  fibrils  which  had  been  so  frequently  seen  in  other 
cases,  but  unmistakable  long  threads  with  the  characteristic  affinity  for  Mal- 
lory's  stain. 

These  unusual  clinical  and  histological  features  of  the  case  served  tem- 
porarily to  lead  to  its  exclusion  from  the  acusticus  group,  though  it  was  thought 
remarkable  that  a  glioma  should  have  given  symptoms  for  so  long  a  period. 
A  re-examination  of  the  tissue,  however,  in  the  light  of  our  increased  familiar- 
ity with  lesions  originating  from  the  supporting  structures  of  the  acusticus 
leaves  no  doubt  as  to  its  essentially  glial  character. 

It  is  of  course  impossible  to  tell  from  the  anatomical  relations  of  the  lesion 
during  an  operation  from  what  part  of  the  nerve  the  tumor  has  arisen.  In- 
deed this  is  difficult  or  impossible  in  the  case  of  an  intact  tumor  after  death 
unless  it  happens  to  be  an  early  and  small  one  disclosed  as  an  accidental  find- 
ing. So  far  as  I  can  determine  it  was  Henschen's  earlier  view  that  these 
tumors  invariably  arose  from  the  distal  part  of  the  nerve  usually  within  the 
internal  auditory  canal.  In  his  later  article,^^  however,  two  cases  are  included 
(No.  XXXII  and  No.  XXXIV)  which  were  regarded  as  having  an  unusual 
localization — namely,  in  the  proximal  portion  of  the  nerve.  In  one  of  them 
hearing  had  not  been  completely  lost  when  examined  shortly  before  death, 
and  in  both  the  disturbances  of  hearing  had  been  late  rather  than  inaugural 
symptoms.  In  neither  case  was  the  porus  dilated  nor  did  the  tumor  project 
into  the  auditory  canal. 

The  fact  that  all  of  the  few  early  tumors  which  have  been  encountered 
have  had  a  distal  seat  of  origin  more  or  less  within  the  porus  speaks  strongly  in 
favor  of  this  part  of  the  nerve  as  the  more  usual  starting  point  for  the  lesion, 
but  the  nmnber  is  few  and  there  seems  to  be  no  definite  reason  why  the  growth 
should  not  take  its  start  elsewhere.  It  is  probable  that  an  acoustic  tumor 
originating  in  the  proximal  and  free  portion  of  the  nerve  would  be  capable  of  a 
much  greater  enlargement  without  impairment  of  function  than  if  the  fibres 
suffered  from  compression  within  the  bony  canal.  It  is  well  known  that 
tumors  of  the  peripheral  nerves  may  reach  a  remarkable  size  without  appre- 
ciably interfering  with  the  transmission  of  nervous  impulses  and  even  when 
impaired,  that  normal  function  may  be  resumed  after  the  enucleation  of  the 
growth. 
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The  clinical  symptoms,  therefore,  speak  in  favor  of  a  proximal  origin  for 
the  growth  in  this  case,  and  this  is  possibly  supported  by  its  histological  char- 
acteristics. Since  this  will  be  more  fully  discussed  in  a  later  chapter,  it  may 
suffice  to  say  that  the  supporting  tissues  for  the  fibres  of  the  acusticus  consist 
of  neuroglia  with  occasional  patches  of  true  ganglion  cells  and  that  the  nearer 
the  brain  the  more  abundant  these  tissues  appear  to  be.  Hence  it  is  natural 
to  suppose  that  one  of  these  composite  tmiiors  arising  from  the  proximal 
portion  of  the  nerve  will  show  less  of  the  fibrous  and  more  of  the  glial  elements 
than  do  those  of  more  distal  origin. 

The  foregoing  interpretation  of  this  unusual  case  is  not  entirely  satisfying, 
for  it  does  not  account  for  the  facial  spasms,  which  were  so  pro- 
nounced as  to  lead  to  a  diagnosis  of  focal  epilepsy  due  to  a  cerebral  tmiior. 
Though  twitching  of  the  facial  musculature  of  milder  degree  is  a  frequently 
recorded  symptom  of  acoustic  tumors,  I  know  of  no  reported  example  of  facial 
spasms  of  equal  intensity  and  duration.  In  a  case  reported  by  Ziehen^^* 
there  occurred  a  single  attack  with  cramps  in  the  facial  muscles,  extending  to 
the  arm,  which  suggested  a  Jacksonian  seizure.  Similar  seizures  also  were 
recorded  by  Weisenburg^^^  in  a  patient  with  a  supposed  cerebellopontile  tu- 
mor, the  nature  of  which  was  uncertified,  and  they  were  also  present  in  a  case 
reported  by  Mills.i24 


In  the  following  case,  practically  the  same  temporizing  procedure  was 
carried  out  as  in  Case  XXI. 

Case  XXIII 

P.B.B.H.  Surg.  No.  4590.  Right  acoustic  tumor  with  advanced  cerebellopontile-angle 
syndrome  and  bilateral  nerve  involvement.    Intracapsular  partial  enucleation.    Recovery. 

April  17,  1916.  Admission  of  Mrs.  M.  L.  D.,  age  41,  referred  by  Dr.  W.  G.  Somerville, 
of  Memphis,  Term. 

Chronology  of  symptoms. — Inaugural  symptom  about  two  years  ago,  with  t  i  n  n  i  - 
tus  in  right  ear  and  shortly  after,  on  the  left.  Soon  loss  of  hearing  on  the 
right  advancing  to  deafness,  which  came  abruptly  one  year  ago.  For  about  two 
years  attacks  of  nausea  and  vomiting:  latterly  projectile  in  character:  also 
unsteadiness  in  gait,  with  dragging  of  right  leg:  also  attacks  of  ver- 
tigo and  dizziness,  with  rotation  of  objects  toward  the  right. 
Occasionally  falls  during  attacks.  Nystagmus  was  observed  as  an  early 
symptom.  Periods  of  stabbing  pains  in  head  and  neck,  with  sensa- 
tion of  constriction:  worse  in  the  morning:  aggravated  by  stooping:  largely  referred 
to  the  right  occipital  region  and  neck. 

For  one  year  considerable  dysarthria  and  dysphagia  with  frequent 
regurgitation  of  food  through  nose.  Clumsiness  of  right  hand.  Subjec- 
tive "weakness"  of  entire  right  side. 

For  six  months  photophobia  with  lachrymation  :  also  subjective 
failure  of  vision  which  has  progressed  to  blindness  in  the  right  eye. 
DulUng  of  sense  of  taste  and  smell.  Numbness  and  tingling  of  both 
sides  of  face  and  of  mucous  membranes:  eating  difficult  from  disability  in  locating 
food  particles  with  tongue. 

For  three  months  diplopia.  Twitching  of  the  right  face  and 
occasionally  of  the  left.  She  volunteers  that  when  her  head  is  held  tilted 
to  the  left  it  relieves  her  discomforts.  She  has  been  conscious  of  d  r  e  a  m  y  states 
with  disagreeable  subjective  odors  suggesting  olfactory  hallucinations. 
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Positive  neurological  findings. — (A)  General  -pressure.    Bilateral  choked  disc  with  secon- 


FiG.  120. — Case  XXIII.     Secondary  pressure  absorption  with  anterior  tilting  of  dorsum  sellse. 

dary  atrophy:  vision  greatly  reduced.     Headaches.     X-ray  shows  greatly  enlarged  venous 

channels  and  secondary  pressure 

j  absorption  of  sella  turcica  (Fig. 

120).     Relative  anosmia. 

(B)  Localizing.  Right  sub- 
occipital discomfort  on  flexion  of 
neck.  Retraction  of  neck  during 
severe  headaches.  Head  tilted  to 
left.  (1)  Cerebellar.  Nystagmus 
marked:  coarser  to  right  with 
subjective  rotation  of  objects  to 
right :  no  restriction  of  conjugate 
deviation  to  either  side.  Positive 
Romberg.  Ataxic  gait  with  devi- 
ation to  right  as  a  rule;  turning 
difficult  but  able  to  walk  alone. 
Definite  ataxia  of  right  arm  with 
dysmetria  and  general  clumsiness. 
Coarse  tremor  of  both  hands. 
Incoordination  of  right  leg  and 
vertebral  musculature. 

Deep  reflexes  hyperactive 
throughout  but  without  clonus. 

(2)  Extracerebellar.  Cerebral 
nerves.  V"'  =  Corneal  hyporeflexa 
on  right.  Bilateral  subjective  par- 
sesthesias.  Sensation  diminished 
both  sides  of  tongue.  Taste  much 
impaired.  No  deviation  of  jaw. 
VI*'' =  Slight  weakness  right  ab- 
ducens :  slight  diplopia.  VII*''  =  Slight  expressional  weakness  of  lower  right  face.  Drooping 
of  palate  on  right. 


Fig.  121.^Case  XXIII.     Wound  after  three  weeks. 
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VIII*'' =  Normal  left.  Complete  deafness  right  with  marked  labyrinthine  inactivity 
on  caloric  tests,  though  slight  pointing  deviation  still  occurs.     No  X-ray  studies  of  porus. 

IX*'',  X*'',  XI*''  and  XII*'' =  Marked  dysarthria  and  dysphagia  with  regurgitation. 
Tongue  in  median  line. 

(C)  Misleading.  Suggestive  uncinate  attacks.  Unequal  pupils :  left  larger  than  right. 
Bilateral  hypaesthesia  of  face  and  mucous  membrane. 

Clinical  diagnosis. — -"Right  cerebellopontile-angle  (acoustic)  tumor." 

April  20,  1916.  Operation. — Usual  bilateral  exposure.  Marked  foraminal  pressure 
cone.  Marked  dislocation  of  cerebellum  to  left.  A  large  tumor  exposed  in  the  right  recess, 
without  a  covering  arachnoid  cyst.  Surface  of  tumor  vascular.  A  few  fragments  only 
were  removed  by  an  intracapsular  procedure.  The  operation  was  left  largely  as  a  de- 
compression. 


Fig.    122. — Case    XXIII.      Low  power    enlargement   (XSO),  showing    main    characteristics  of    tumor 

(hBematoxylin   eosin) . 

Post-operative  note. — An  uneventful  convalescence.  Healing  without  reaction  (Fig. 
121).  Sitting  up  at  end  of  week.  General  improvement  in  all  respects  aside  from  persis- 
tence of  former  neighborhood  symptoms.     Discharged  May  9,  1916. 

Subsequent  notes  (by  letter). — June  1,  1916.  No  further  improvement  since  last  note. 
Some  vision  retained.  Feb.  1,  1917.  General  condition  continues  excellent:  no  discom- 
forts: a  gain  of  from  20  to  30  pounds  in  weight.  Unable  to  walk  without  assistance.  Con- 
tinued dysarthria. 

Pathological  note. — The  fragments  of  tumor,  after  sectioning,  were  diagnosed,  without 
descriptive  comment,  as  "endothelioma." 

On  re-examination  they  show  (Figs.  122-124)  more  or  less  hydropic  fibrous  bands  with 
indefinite  whorls,  some  pahsade  arrangement  of  ceUs  and  marked  perivascular  hj^aline 
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changes.    There  is  reticulated  glia-Uke  tissue  in  small  amounts  with  areas  of  necrosis,  but 
no  fibrils  are  demonstrable. 

Comment. — The  only  chance  of  diagnostic  error  in  this  case  lay  in  the 
bilateral  cerebral  nerve  symptoms,  especially  shown  by  the  hypsesthesia  of 
both  trigeminal  fields.  These  sensory  disturbances  were,  however,  largely 
subjective  and  were  not  accompanied  by  any  demonstrable  involvement  of 
the  left  acusticus,  nor  was  there  a  left  corneal  areflexa.  Otherwise  the  con- 
dition (as  in  Case  VIII)  might  have  strongly  suggested  the  possibility  of  a 
bilateral  lesion. 

No  serious  attempt  was  made  to  carry  out  a  radical  intracapsular  enuclea- 
tion, for  the  advanced  character  of  the  symptoms  made  even  a  decompression 
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Fig.  123  Fig.  124 

Figs.  123,  124. — Case  XXIII.     Showing  (X  300)  fibrous  area  with  stained  fibroglia.     On  right:  reticular  area. 

precarious  and  an  increase  in  the  deglutitory  difficulties  was  apprehended. 
Such  improvement  as  occurred  was  largely  confined  to  the  general  pressure 
phenomena,  with  cessation  of  headaches,  vomiting,  and  there  was  ultimately 
a  lessening  of  the  dysarthria  and  dysphagia.  There  can  be  no  doubt  but  that 
a  secondary  operation  will  soon  be  indicated  and  it  is  possible  that  some  more 
radical  measure  would  have  been  advisable  before  her  discharge  in  view  of  the 
fact  that  she  did  so  well  at  the  time,  for  under  existing  circumstances  the  ex- 
pectation of  life,  judging  from  previous  experiences,  cannot  be  over  a  three- 
year  period. 


The  following  cases  in  the  series  have  been  observed  and  operated  upon 
since  the  studies  were  undertaken  which  led  to  the  preparation  of  this  mono- 
graph and  which  largely  clarified  the  confusion  under  which  we  had  labored 
in  regard  to  the  histological  nature  of  these  lesions. 
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Case  XXIV 

P.B.B.H.  Surg.  No.  5532.  Right  acoustic  tumor.  Subtemporal  decompression  else- 
where. Typical  advanced  syndrome.  Partial  intracapsular  enucleation.  Recovery.  Con- 
tinued pressure  disturbances.     Second  more  radical  enucleation.     Recovery. 

Oct.  8,  1916.  Admission  of  Mrs.  P.  M.,  age  44,  referred  by  Dr.  P.  H.  Dernehl  of  Mil- 
waukee, Wis. 

Chronology  of  symptoms. — Two  and  one-half  years  ago  (1914)  noticed  when  using 
telephone  that  she  was  growing  deaf  in  the  right  ear.  No  tinnitus. 
Prolonged  treatment  by  an  aurist  with  irrigations  and  electricity.  During  one  of  these 
seances  she  became  completely  deaf,  her  right  face  contracted  and  she  ex- 
perienced anumbsensa- 
t  i  o  n  in  the  face,  which  has 
since  persisted.  There  was  also 
a  subjective  loss  of  taste. 

Subsequently  she  began  to 
have  vertiginous  at- 
tacks with  sudden  dizziness, 
and  would  fall  if  unsupported. 
At  about  the  same  time  {i.  e., 
two  years  ago)  she  began  to  have 
occipitofrontal  dis- 
comforts, primarily  frontal, 
later  suboccipital.  The  pain 
would  seem  to  pass  from  the  eyes 
to  the  back  of  the  neck,  which 
became  somewhat  stiff.  At  about, 
this  time  her  gait  became 
unsteady  and  she  had  occa- 
sional periods  of  momentary 
diplopia. 

Various  forms  of  treatment 
were  instituted — frequent  change 
of  glasses :  inflation  of  middle  ear : 
and  finally,  in  November  of  1915, 
a  thyroidectomy  for  a 
small  goitre,  long  present,  was 
performed. 

Six  months  ago,  beginning 
failure  of  vision  with 
nausea  and  vomiting. 
A  choked  disc  was  recognized 
and  a  right  subtemporal 
decompression  was  per- 
formed, followed  by  subjective  improvement,  but  the  choked  discs  did  not  subside  and 
a  marked  herniation  developed.  Some  subjective  loss  of  hearing  in  left  ear,  but  no  other 
contralateral  symptoms. 

Positive  neurological  findings. — (A)  General  pressure.  A  large,  tense,  subtemporal 
protrusion  (Fig.  125).  Bilateral  choked  disc  of  4  D.,  subsiding  with  atrophy.  Vision 
reduced  to  large  print.  No  headaches  at  present:  no  anosmia.  Cerebration  somewhat 
slow.     X-ray  shows  marked  pressure  atrophy  of  the  posterior  clinoids  (Fig.  126). 

(B)  Localizing.  Head  held  tilted  to  right:  marked  suboccipital  tenderness  to  pressure: 
flexion  increases  discomfort.  (1)  Cerebellar.  Nystagmus:  coarser  to  right  than  left: 
rotary  on  looking  up.     Conjugate  deviation  well  sustained.     Positive  Romberg  with  falling 


Fig.  125. — Case  XXIV.     Showing  marked  subtempora    protru- 
sion following  decompression. 
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Fig.   126. — Case  XXIV.     Showing  pressure  absorption  of  posterior  clinoids. 

backward.     Gait  lurching;   broad  base;   unable  to  walk  unassisted.     Incoordination,  with 

tremor,  ataxia,  and  dysmetria  of 
arms  and  legs:  no  disparity  on 
the  two  sides. 

Deep  reflexes  equal  and  ac- 
tive in  normal  limits. 

(2)  Extracerebellar.  Cerebral 
nerves.  V*  =  Slight  hypsesthesia 
of  right  face  and  mucous  mem- 
branes, with  corneal  areflexa. 
Impaired  taste  right  side  of 
tongue  anteriorly.  No  deviation 
of  jaw.  VI*'' =  History  of  diplo- 
pia.    VII"'  =  Negative. 

VIII*''  =  Absolute  deafness 
right:  impaired  hearing  left:  no 
tinnitus.  Completeness  of  right 
deafness  questionable  on  subse- 
quent caloric  tests.  No  laby- 
rinthine responses  on  right.  Porus 
acusticus  internus  shows  no  en- 
largement right  or  left. 

IXth^  X*^  XI*''  and  XIIti'  = 
Some  characteristic  slurring  of 
speech.  No  dysphagia.  Tongue 
median  line. 

Oct.  13,  1916.  Operation.— 
Usual  exposure,  the  bony  opening 
carried  as  far  to  right  as  possible. 

Fig.  127.— Case  XXIV.    Wound  three  weeks  after  operation.  Bone    thick    and    dura    adherent. 
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A  thick-walled  multilocular  arachnoid  cistern  exposed  in  right  recess.  An  underlying 
tumor;  over  its  surface  were  large  vessels.  Partial  intracapsular  enucleation.  Usual  closure 
in  layers. 

Post-operative  notes. — Considerable  nausea:  otherwise  a  satisfactory  convalescence. 
Dressing  on  tenth  day.  Usual  perfect  heaUng  (Fig.  127).  Subjective  improvement  in  hear- 
ing (not  corroborated).     Subtemporal  decompression  less  tense.     Discharged  Nov.  3,  1916. 

Pathological  note. — Histologically  (Figs.  128-130)  there  are  many  large  interlacing 
fibrous  bands  with  elongated  nuclei  showing  a  disposition  to  palisade  and  whorl  formation, 
very  closely  placed  like  sarcoma  in  certain  fields.  Also  large  reticular  areas  with  a  hydropic 
appearance  and  small  sparse  round  cells.  Vessels  show  very  Uttle  tendency  to  hyaline 
change.    No  fat  cells  observed. 
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Fig.  12S. — Case  XXIV.     Sho-n-ing  characteristic  architecture  of  tumor  (van  Gieson  stain:     X  80). 


Comment. — The  most  notable  feature  of  this  patient's  case  lay  in  the  fact 
that  there  had  been  some  marked  difficulty  of  cerebrospinal-fluid  circulation, 
for  although  she  improved  considerably,  there  was  still  marked  tension  in  the 
area  of  the  subtemporal  decompression.  It  is  quite  probable  that  some 
further  operative  procedure  may  be  indicated. 

(Dr.  Gushing  did  not  find  time  to  complete  the  history  of  this  case.  The  patient  re- 
entered the  hospital  on  Jan.  8,  1917,  the  suboccipital  and  subtemporal  areas  both  verj" 
tense,  and  her  pressure  symptoms  still  in  evidence.  A  second  suboccipital  operation  was 
performed  on  Jan.  15,  1917,  a  very  much  more  thorough  intracapsular  enucleation  being 
made  than  on  the  first  occasion.   It  was  hoped  that  this  might  serve  to  permit  the  obstructed 
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hydrocephalus  to  empty  itself,  but  it  was  evidently  unavailing,  and  her  symptoms  continued 
about  as  before,  with  the  subtemporal  protrusion  tense. 

Consequently  on  Mar.  19,  1917,  Dr.  Gushing  performed  a  sinoventricular  drainage 
operation  with  a  permanent  placement  of  a  silver  tube  leading  from  the  third  ventricle 
to  the  longitudinal  sinus,  according  to  his  new  method  of  draining  an  obstructed  hydro- 
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Fig.  129  Fig.  ]30 


Figs.   129,   130. — Case  XXIV.     Margin  of  fibrous  area.     On  right:    reticular  area    (eosin  methylene-blue: 

X300). 

cephalus.  She  did  very  well  after  this  operation,  the  pressure  symptoms  were  all  greatly 
relieved,  and  at  the  time  of  her  discharge,  on  April  11,  1917,  she  was  up  and  walking  with 
assistance.  Subsequent  reports  relate  that  she  has  since  shown  steady  improvement.— 
L.  E.) 


The  chronology  of  symptoms  in  the  following  case,  as  elicited  from  the 
patient,  was  less  characteristic  than  usual  of  a  primary  involvement  of  the 
acusticus,  but  in  all  probability  the  loss  of  hearing  on  the  right  passed  un- 
noticed. The  fact  that  a  lowering  of  vision  was  one  of  the  early  symptoms 
shows  that  the  process  must  have  long  antedated  the  first  recorded  symptoms. 

Case  XXV 

P.B.B.H.  Surg.  No.  5664.  Left  acoustic  tumor  with  recent  advanced  pressure  symp- 
toms and  an  undeveloped  recess  syndrome.   Thorough  intracapsular  enucleation.  Recovery. 

Nov.  1,  1916.  Admission  of  Miss  Dorothy  D.,  age  21,  referred  by  Dr.  A.  B.  Twitchell 
of  Newark,  N.  J.,  with  the  diagnosis  of  a  cerebellar  tumor. 

Chronology  of  symptoms. — For  some  years  a  tendency  to  sick  headaches  with  epistaxis. 
Onset  of  pressure  symptoms  six  months  ago,  with  dizziness,  and  blurring 
of  vision.  For  three  months  loss  of  hearing,  first  observed  on  left  side 
owing  to  difficulty  of  using  the  telephone.     Does  not  know   when  loss  began  on  the 
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right.  At  about  the  same  time  severe  periodic  suboccipital  headaches 
associated  with  nausea  and  vomiting  and  noises  in  the  ears  Uke 
"the  puffing  of  an  engine."  Also  rapid  lowering  of  vision  and  periods  of  diplopia. 
For  three  months  also  a  staggering  gait  with  tendency  to  fall  backward. 
Of  late  some  tendency  to  exophthalmos. 

Positive  neurological  findings. — (A)  General  pressure.  Bilateral  choked  disc  of  5  D., 
more  advanced  on  the  left,  with  secondary  atrophy  and  marked  constriction  of  the  fields: 
V.  O.  S.  20/200;  V.  O.  D.  20/40.  X-ray  shows  dilatation  of  diploetic  sinuses  and  some 
enlargement  of  the  sella  with  pressure  absorption  and  haziness  of  the  posterior  clinoids 
(Fig.  131). 

(B)  Localizing.  Suboccipital  headaches :  no  tenderness :  median  position  of  head.  (1) 
Cerebellar.  Nystagmus  marked:  slower  to  the  left:  slight  rotary  nystagmus  on  looking 
upward.     Station  poor:  unable  to  stand  on  left  foot.     Romberg  markedly  positive.     Gait 


Fig.   131. — Case  XXV.     Showing  enlargenaent  of  the  sella  with  haziness  of  dorsum. 


staggering  with  wide  base.  Subjective  sense  of  awkwardness  of  left  arm  and  leg,  but  tests 
for  ataxia  fairly  well  performed.  Considerable  fine  tremor.  Deep  reflexes  lively,  slightly 
more  on  right. 

(2)  Extracerehellar.  Cerebral  nerves.  V*'^,  VI*'',  VII*'',  IX*'',  X*''  and  XI*'' =  Negative 
except  for  slight  left  corneal  hyporeflexa. 

VIII*'' =  Subjective  "puffing  noises";  not  localized.  Almost  complete  loss  of  hearing 
on  right,  though  low  tones  of  fork  perceived.  Lowered  air  perception  also  on  left.  Pa- 
tient too  ill  for  caloric  tests.  The  X-ray  studies  ot  the  pori  inconclusive  (c/.  post-operative 
studies  which  showed  (Figs.  132,  133)  what  was  interpreted  as  an  enlargement  of  the  left 
internal  meatus). 

Clinical  diagnosis. — "Right  cerebellar  tumor,  possibly  an  acoustic  gro'W'th." 

Nov.  6,  1916.  Operation. — ^Usual  procedure  with  wide  dural  exposure  carried  as  far 
as  possible  to  the  right.     The  occipital  bone,  especially  over  the  right  side,  much  thinned. 
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Dura  extremely  tense  and  as  no  fluid  was  secured  and  the  hemisphere  tended  to  pro- 
lapse, an  immediate  ventricular  puncture  was  performed,  with  evacuation  of 
much  fluid.  Dura  widely  opened,  disclosing  marked  pressure  cone.  Ex- 
ploration   high    in    the    left    recess    disclosed    a    bulging    arachnoid    containing 
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fluid,  overlying  an  unmistakable  acoustic  tumor.  The  capsule  was  split  and  an  extensive 
intracapsular  enucleation  was  made  of  the  soft  contents.  Usual 
•  closure  in  layers.  A  prolonged  operation  of  nearly  four  hours  with  rise  in  pulse  and  fall  in 
pressures  {cf.  Chart  1). 


VERIFIED  ACOUSTIC  TUMORS— CASE  XXV 


109 


o 


S  .2 


o 

o 

a 

53 

^ 

> 

T-, 

o 

o 

o 

S-1 

03 

-1^ 

Y 

a 

C3J 

a 

o 

3 

aPn 

f2 

O 
O 

-^ 

-^ 

i-.r 

o 

,X3 

•  -^ 

^ 

n 

i/j 

,£: 

Oi 

3 

r/l 

> 

O 

>^ 

n, 

><; 

o 


110 


TUMORS  OF  THE  NERVUS  ACUSTICUS 


Post-operative  notes. — Uncomplicated  convalescence.  Dressing  on  the  tenth  day: 
perfect  heahng  (Fig.  134).  Marked  improvement  in  all  respects.  Rapid  subsidence  of 
choked  discs,  with  unexpected  increase  in  visual  acuity.  She  was  discharged  Nov.  28,  1916, 
walking  well  without  assistance :  a  marked  improvement  in  hearing. 

Pathological  report. — The  fragments  of  the  tumor  are  chiefly  composed  of  fibrous  bands 
with  whorls  and  paUsade  arrangements  of  the  nuclei  (Fig.  135).  From  many  of  these  fields 
the  tumor  might  well  have  been  regarded  as  a  fibrosarcoma,  for  the  cells  are  numerous  and 
of  various  shapes  and  sizes,  and  occasionally  a  mitotic  figure  is  seen  (Fig.  200).  There  are 
many  extensively  degenerated  and  hydropic  areas  and  the  walls  of  the  vessels  are  exten- 
sively hyalinized.  There  are  also 
fields  of  loose  reticular  tissue  in 
which  imperfectly  staining  pseudo- 
glia  fibrils  are  seen. 

Subsequent  notes. — April  2, 
1917.  Report  by  letter  that  she 
is  free  from  symptoms  except  for 
continued  tinnitus  in  the  left  ear. 
There  is  a  definite  increase  in 
hearing  on  the  left.  Gait  prac- 
tically normal.  V.  O.  D.  18/15: 
V.  O.  S.  18/100. 

Comment. — It  is  difficult 
to  believe  that  this  clinical 
history  could  have  been  mis- 
taken for  any  other  than  that 
of  an  acoustic  tumor,  but  in 
reality  the  general  pressure 
symptoms  so  far  overshad- 
owed the  syndrome  of  the 
cerebellopontile  angle  that 
an  intracerebellar  tumor  with 
secondary  recess  involvement 
was  the  favored  diagnosis. 
The  right  cerebellar  symp- 
toms were  well  advanced, 
whereas  of  the  nerves,  the 
VIII*^  only  was  affected  and 
incompletely  so. 

The  operation  was  rela- 
tively simple  and  uncomplicated — indeed,  one  of  the  best  immediate  results 
in  the  series.  It  is  possible  that  a  complete  enucleation  might  have  been 
attempted,  as  the  exposure  was  good,  though  an  arterial  branch  coursed  over 
the  surface  and  would  have  given  difficulty.  The  tumor  was  a  fairly  large 
one  with  an  estimated  diameter  of  2.5  cm. 

The  patient  was  used  as  a  subject  for  the  photographic  illustrations  inthe 
operative  section  (Figs.  241,  242.  259-262V 
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Fig.  134. 


-Case  XXV.     Condition  of   wound  on    patient's  dis- 
charge three  weeks  after  operation. 
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Fig    135 -Case  XXV.     Showing   (X80)   fibrous  area  with  characteristic  nuclear  arrangements   (phospho- 

tungstic  acid  hsematin) . 
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Figs.  136,  137.-Case  XXV.     Fields  of  fibrous  and  reticular  tissue  (X  300:  phosphotungstic  acid  hsmatin). 
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The  symptoms  in  the  following  case,  as  in  Case  XXII,  began  with  facial 
twitching,  though  it  is  quite  probable  that  an  antecedent  auditory  impair- 
ment had  escaped  the  patient's  notice. 

Case  XXVI 

P.B.B.H.  Surg.  No.  5712.  Early  tumor  (glioma)  of  left  acusticus,  not  involving  the 
porus:  producing  characteristic  recess  symptoms.  Operation.  Partial  enucleation. 
Recovery. 

Nov.  9,  1916.  Admission  of  Mrs.  Rebecca  D.,  age  29,  referred  by  Dr.  P.  V.  Brunick 
of  Boston,  Mass.,  with  the  diagnosis  of  tumor. 


Fig.  138.— Case   XXVI. 


A   poorly   disposed   plate  with   superimposed   mastoids, 
normal  left  internal  meatus  (p.o.i.). 


It  nevertheless  shows  a 


Chronology  of  symptoms. — History  of  an  occipital  trauma  from  fall  on 
ice  seven  years  ago.  Onset  two  years  ago  with  left  blepharospasm,  and  on  waking  one 
morning  she  found  the  face  drawn  to  the  left  (no  history  of  facial  paralysis  elicited,  though 
from  present  appearance  suggesting  contracture  it  seems  to  have  been  paralyzed  at  one 
time).    Coincident  with  this  there  was  a  period  o  f  numbness  of  the  face  for  a  few  weeks. 

One  year  ago,  while  out  walking,  sudden  loss  of  hearing  in  left  ear. 
Thought  she  had  taken  cold.  Hearing  not  regained.  Never  any  tinnitus,  though 
for  a  few  days  there  has  been  what  she  calls  a  "pounding"  in  the  left  ear. 

For  six  months  indistinctness  of  vision  with  diplopia  on  looking 
to  the  left. 

For    three    months    severe    suboccipital     discomforts    radiating  to  the 
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front:  sudden  in  onset.  Also  staggering  gait,  dizziness,  a  sensation 
of  up-and-down  movements  of  objects,  a  subjective  weakness  of  the  right 
hand  and  leg  with  a  tendency  to  drop  objects,  marked  drowsiness. 

Positive  neurological  findings. — (A)  General  'pressure.  Early  choked  disc  of  2  D.: 
vision  normal.  X-ray  shows  a  slight  enlargement  of  venous  channels  and  pressure  absorp- 
tion of  posterior  clinoids  (Fig.  138). 

(B)  Localizing.  Left  suboccipital  discomforts:  tends  to  tilt  head  to  left.  (1)  Cere- 
bellar. A  few  poorly  sustained  slow  nystagmoid  twitches  to  right  and  left.  Slight  rotary 
nystagmus  on  looking  up.  Romberg  positive.  Gait  staggering,  wide  base,  tends  sub- 
jectively to  deviate  to  the  left,  but  not  objectively  apparent.  Considerable  tremor,  awk- 
wardness and  dysmetria  of  hands  and  feet  in  usual  tests  for  incoordination. 

Deep  reflexes  lively  to  exaggera- 
tion on  the  right,  where  there  is  oc- 
casional well-sustained  ankle  clonus, 
but  normal  plantar  responses. 

(2)  Extracerebellar.  Cerebral 
nerves.  V*'^  =  Slight  corneal  hypo- 
reflexa  left.  Common  sensation  over 
face  appears  normal.  VI*'' =  Com- 
plete left  external  rectus  palsy. 
VII*'' =  Marked  asymmetry  of  the 
face,  which  is  drawn  to  the  left  as 
though  by  a  post-paralytic  contrac- 
tion. Occasional  muscular  twitch- 
ing. She  states  that  her  face  has 
been  drawn  to  the  left  since  child- 
hood. Patient's  impression  has 
been  that  there  was  a  right  facial 
weakness.  Slight  lowering  of  taste 
perception  on  left. 

VIII*'' =  Complete  paralysis  of 
cochlear  and  vestibular  branches  on 
left.  No  sound  transmission.  No 
responses  to  caloric  or  rotary  tests. 
Porus  acusticus  shows  no  radio- 
graphic change  (Fig.  138). 

IXth,  X*^  XI*^  XII*''  =  Normal. 
No  dysphagia  or  dysarthria.  No 
deflection  of  tongue. 

Clinical  diagnosis. — Left  acous- 
tic tumor. 

Nov.  23, 1916.  Operation.— The 
usual  bilateral  approach,  carried  well  into  the  mastoid  on  the  left.  No  thinning  of  bone. 
Emissaries  large.  Tension  of  dura  not  great  and  membrane  opened  without  marked  pro- 
trusion of  hemispheres.  An  abundance  of  fluid  from  the  posterior  cistern:  no  pressure 
cone.  Investigation  of  left  recess  caused  respiratory  embarrassment  so  that  an  attempt, 
which  was  unsuccessful,  was  made  to  puncture  the  ventricle. 

Recess  finally  exposed  with  no  sign  of  tumor  until  the  VIII*''  nerve  was  exposed,  enter- 
ing the  porus.  The  nerve  was  of  a  yellowish-red  color,  swollen  to  several  times  its  normal 
size,  evidently  containing  a  tumor,  and  a  single  small  strand  of  normal-appearing  fibres 
coursed  over  its  surface.  Further  investigation  showed  that  this  was  merelj'  the  neck  of  a 
pear-shaped  tumor  which  extended  into  a  depression  in  the  cerebellum.  The  growth  was 
incised  and  a  portion  of  it  removed  for  liistological  study.     Closure. 

Post-operative  note. — Uneventful  recovery.     JNIarked  improvement  in  all  respects. 


Fig.  139. — Case  XXVI.     Three  weeks  after  operation. 
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Fig.   140. — Case  XXVI.     Showing   ( X  80)   the  general  characteristics  of  the  tumor — a  definite  ghoma 

(eosin  methylene-blue) . 


Fig.  141 


Fig.  142 


Figs.  141,  142. — Case  XXVI.     Showing  ( X300)  the  general  architecture  of  the  tumor,  resembhng  the  reticular 
areas  of  the  others  in  the  series.     On  the  right  the  more  cellular  margm. 
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Healing  -per  primam  (Fig.  139).  Subsidence  of  choked  disc  and  of  all  discomforts.  Facial 
contractions  and  abducens  weakness  subsided.  Marked  improvement  in  gait,  though  con- 
siderable incoordination  of  left  arm  and  leg  persists.  Subjective  return  of  some  hearing  on 
left,  both  to  voice  and  fork,  but  vestibular  reactions  to  rotation  and  caloric  tests  remain 
absent.     Discharged  Dec.  2S,  1916. 

Pathological  note. — The  tumor  (Fig.  140)  is  an  undoubted  glioma  (c/.  Case  XXII). 
The  entu-e  basic  substance  is  reticular,  containing  definite  neuroghar  fibrillse.  The  pre- 
dominant nucleus  is  small  and  roimd  with  no  circumscribed  cytoplasm  (Fig.  141).  There 
are  many  large  stellate  cells  with  eccentric  nuclei  and  radial  projections  whose  cytoplasm 
seems  to  terminate  in  coarse  wavy  neuroghar  fibrillse.  No  suggestion  of  fibrous  tissue. 
The  outer  margin  of  the  tumor  is  very  cellular  (Fig.  142),  the  nuclei  being  larger  than  those 
of  the  remainder  of  the  tumor,  with  no  very  distinct  nucleolus  and  usually  surrounded  by 
homogeneous  cytoplasm,  often  having  stellate  arrangements.  Many  cells  resemble  ganglion 
cells.  Extending  down  from  this  zone  toward  the  center  of  the  tumor  are  dense  masses  of 
neuroghar  fibrillae  pointing  concentrically  toward  the  center,  forming  a  definite  zone.  The 
tumor  is  vascular  with  a  capillary  network.     Diagnosis:   "Glioma." 

Comment. — ^The  case  bears  considerable  resemblance  to  Case  XXII,  not 
only  in  the  early  facial  irritation,  in  the  considerable  return  of  hearing  after 
the  operation,  but  also  in  the  unusual  histology  of  the  tumor  and  the  fact 
that  it  appeared  to  have  arisen  from  the  free  or  central  portion  of  the  nerve 
rather  than  from  the  terminal  portion  in  the  bone. 

Of  all  cases  in  the  series  this  probably  would  have  been  the  most  favorable 
for  an  attempt  at  a  complete  enucleation.  The  stalk  of  the  growth  projecting 
up  to  the  undilated  porus  could  have  been  divided,  with  sacrifice  of  the  facial, 
and  it  is  quite  possible,  with  this  as  a  handle,  that  the  remainder  of  the  growth 
could  have  been  easily  withdrawn.  The  temptation  will  be  strong  to  attempt 
such  a  procedure  should  equally  favorable  conditions  present  themselves  in 
the  future. 


In  the  following  case  the  symptoms  were  of  rapid  onset  and  the  condition 
unhappily  had  been  allowed  to  run  on  to  blindness  owing  to  a  period  of  futile 
antiluetic  treatment  on  the  basis  of  a  supposed  positive  Wassermann  reaction. 
Subsequently,  when  this  was  disproved,  the  condition  of  her  eyes  was  attri- 
buted to  a  toxemic  (lead)  papillitis.  The  cerebellar  symptoms  were  pecu- 
liarly inconspicuous. 

Case  XXVII 

P.B.B.H.  Surg.  No.  5921.  Left  acoustic  tumor  with  advanced  pressure  and  cerebral 
nerve  symptoms.  Cerebellar  manifestations  slight.  Extensive  intracapsular  enucleation. 
Recovery. 

Dec.  19,  1916.  Admission  of  Mrs.  T.  R.,  age  39,  referred  by  Dr.  George  S.  Derby  of 
Boston,  Mass.,  with  the  diagnosis  of  tumor. 

Chronology  of  symptoms. — -Onset  a  year  ago  with  a  feeling  of  drowsiness 
and  morning  nausea.  This  was  followed  shortly  by  noises  in  her  head, 
chiefly  in  the  left  ear,  but  they  were  at  times  so  loud  that  she  could  not  tell  whether  they 
were  "inside  or  outside  of  her  head."  She  is  quite  sure  the  tinnitus  was  not  the  initial 
symptom.  It  has  persisted  to  the  present  time  but  has  become  less  severe:  described  as 
the  "purring  of  an  engine."  At  about  the  same  time  there  were  periods  of  extreme 
intracranial  discomfort  described  as  a  " bursting  sensation."  These  would 
begin  in  the  occipital  region  and  spread  forward.  They  have  been  less  severe  for  past 
few  months. 
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Eight  months  ago  there  was  a  period  of  stiffness  and  parsesthesia  of 
the  left  face:  this  has  largely  subsided.  Soon  after  diplopia  was  observed, 
which  continued  until  vision  was  lost. 

Six  months  ago  she  first  noticed  deafness,  which  she  thought  was  com- 
plete, in  the  left  ear. 

Four  months  ago  she  began  to  suffer  from  stiffness  of  theneck, 
and  about  this  time  an  optician  was  consulted  owing  to  lowering  of  vision.  Six  weeks  ago 
there  was  a  rapid  change  for  the  worse,  and  for  three  weeks  she  has  been  practically 
blind. 

Of  late  she  has  had  a  "lifeless"  feeling  in  the  left  arm  and  hand.  There  have  been 
occasional  attacks  of  vomiting,   but  no  vertigo,   dizziness  or  staggering. 

Status  prcesens.     The  patient  is  an  alert,  well-developed  and  nourished  woman  with  no 


Fig.   143. — Case  XXVII.     Print  from  a  poorly  disposed  post-operative  radiogram  of  the  left  mastoid, 
showing  what  was  taken  to  be  an  absorption  of  the  internal  porus. 


special  complaint  aside  from  her  blindness.  She  shows  no  mental  changes;  walks  with 
no   unsteadiness   other  than  the  uncertainty  attributable  to  her  blindness. 

Positive  neurological  findings. — (A)  General  pressure.  Choked  disc  of  6  D.  with  pallor 
of  secondary  atrophy:  pupils  dilated:  vision  reduced  to  perception  of  shadows.  X-ray 
shows  enlargement  of  venous  channels  and  pressure  absorption  of  the  dorsum  sellse. 

(B)  Localizing.  Left  suboccipital  discomforts  accentuated  on  flexion  of  neck.  (1) 
Cerebellar.  A  few  poorly  sustained  nystagmoid  jerks  on  looking  to  the  left.  The  Romberg 
test  shows  slight  unsteadiness.  Slight  dysmetria  of  left  arm  and  leg  (so  slight  as  to  have 
easily  escaped  detection).  No  disturbance  of  gait  appreciable.  No  adiadococinesia,  ataxia 
or  tremor. 

Deep  reflexes  normal  and  equal. 

(2)   Extracerebellar.     Cerebral  nerves.     V*^  =  Subjective  parsesthesias.     Slight  hypses- 
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thesia  over  cheek.  Jaw  deflects  slightly  to  the  left.  Left  hyporeflexa  cornealis.  VI"'  = 
Convergent  squint.  Weakness  of  both  abducentes,  especially  right.  VII"^  =  Possibly 
some  slight  expressional  weakness.     Subjective  as  well  as  objective  loss  of  taste  on  left. 

Vliph  =  CocMeor  &ranc/i.  Tinnitus  present  in  both  ears:  more  marked  on  left.  Com- 
plete deafness  left:  normal  right.  Vestibular  branch.  Pointing  tests  normal.  No  nys- 
tagmus or  dizziness  produced  by  rotation.  No  caloric  reactions  elicited  from  either  ear. 
X-ray  studies  of  pori  unsatisfactory  (post-operative  plates  suggest  an  enlargement  of  the 
left  porus  internus  (Fig.  143)). 

IXth,  X*!^,  XI'''  =  Occasional  slight  difficulty  in  deglutition.  No  dysarthria.  Xllt''  = 
Tongue  protrudes  slightly  to  the  left. 

Medullary.     A  numb  and  lifeless  feeling  in  the  left  hand  and  arm. 

Clinical  diagnosis. — "Left  cerebellopontile-angle  (acoustic)  tumor." 


Fig.  144 


Fig.  14.5 


Figs.  144,  145. — Case  XXVII.     Showing  wound  after  three  weeks,  and  absence  of  protrusion.     Note  slight 

tilting  of  head  toward  affected  side. 


Dec.  26,  1916.  Operation. — The  usual  bilateral  exposure,  carried  well  to  the  left. 
Considerable  foraminal  herniation,  but  sufficient  fluid  was  secured  from  the  posterior 
cistern  to  lower  tension.  The  tumor,  with  no  intervening  arachnoid  accumulation,  pre- 
sented somewhat  lower  than  usual,  and  the  IX'^  X*''  and  XI"'  nerves  were  seen  stretched 
around  its  lower  pole.  The  growth  was  bisected  and  practically  all  of  its  contents  were 
scooped  out  piecemeal  from  the  capsule,  which  largely  collapsed.  The  slight  oozing  from 
the  raw  surfaces  after  the  removal  of  the  separate  fragments  was  checked  by  the  temporary 
placement  of  pledgets  of  cotton  dipped  in  Zenker's  fluid.  Closure.  A  very  prolonged 
operation:  four  hours  from  "ether  on  to  ether  off."  Condition  excellent  throughout  (c/. 
Chart  2). 
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Post-operative  notes. — The  operation  was  well  borne.  There  were  no  compUcations. 
The  convalescence  was  uneventful  and  healing  was  perfect  (Figs.  144,  145).  The  operation 
accentuated  slightly  her  incoordination,  but  this,  by  the  time  of  her  discharge,  Jan.  17, 
1917,  had  largely  disappeared.  At  this  time  there  was  no  Rombergism  nor  incoordination. 
The  facial  numbness,  deflection  of  the  jaw,  tinnitus  and  dysphagia  had  disappeared.  There 
was  complete  return  to  normal  of  the  vestibular  reactions  (caloric,  etc.)  on  the  right:  those 
on  the  left  remained  lost,  but  considerable  hearing  to  loud  voice 
sounds  on  the  left  (during  right  irrigation)  was  regained.  The  cor- 
neal areflexa  persisted  and  with  the  subsidence  of  the  choked  disc  to  4  D.  there  was  practi- 
cally a  complete  loss  of  vision. 

Pathological  note. — The  tissue  shows  (Fig.  146)  the  usual  bands  of  interlacing  fibrous 
tissue,  which  are  quite  oedematous.    There  are  many  areas  of  degeneration  with  beginning 


Fig.  146. — Case  XXVII.     Showing,  under  low  magnification  (X  80) ,  the  interlacing  hvdropic  bands  of 
fibrous  tissue  and  beginning  cyst  formation  in  the  upper  left  corner  (eosin  methj-lene-blue). 

cyst  formation.  The  characteristic  loose  reticular  tissue  resembling  ghoma  occurs  in  many 
places.  Many  of  the  fibrous-tissue  nuclei  are  large  and  irregular,  probably  representing  a 
younger  type  of  cell  (Fig.  147).  In  the  reticular  areas  are  pseudo-fibrils  resembling  gha 
(Fig.  148). 

Comment. — This  record  serves  to  show  how  inconspicuous,  even  with  a 
large  tumor,  the  cerebellar  symptoms  may  be  and  how  much  diagnostic  re- 
liance one  must  place  on  the  patient's  story  and  on  the  cerebral  nerve  sj^np- 
toms.  The  case  presented  little  more  than  a  year's  history  of  left  tinnitus 
and  loss  of  hearing,  of  left  trigeminal  paraesthesia,  and  of  loss  of  vision,  due  to 
atrophy  secondary  to  a  choked  disc.     Her  choked  disc,  long  regarded  as  a. 
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toxic  (lead)  papillitis,  was  the  predominant  S3Tnptom  and  there  was  abundant 
excuse  for  the  failure,  on  the  part  of  her  earlier  attendants  who  were  unfamiliar 
with  these  cases,  to  recognize  the  presence,  seat  and  nature  of  the  underlying 


cause. 


One  thing  may  deserve  special  reference — the  obscure  Barany  tests.     It 
was  impossible  to  evoke  nystagmus  either  by  rotation  or  by  caloric  tests,  and 
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Fig.  147 


Fig.  148 


Figs.  147,  148.- 


-Case  XXVII.     Showng  fibrous  area  with  fibroglia  fibrils,  and  reticular  field  with  pseudo- 
glia  fibrils  (phosphotungstic  acid  haematin:   X  300). 


no  dizziness,  vertigo  or  nausea  was  produced.  Both  labyrinths,  however, 
were  .capable  of  stimulation  by  rotation  tests,  as  shown  by  the  characteristic 
past  pointing,  but  this  concerned  only  the  horizontal  canals,  not  the  vertical 
canals.  The  single  observation  of  value  was  that  the  left  ear,  before  the  opera- 
tion, was  completely  deaf  while  the  right  was  being  irrigated,  whereas  some 
hearing  was  su'bsequently  regained  in  this  ear. 


The  following  case  is  of  unusual  interest  in  view  of  the  two  preceding  ex- 
plorations, in  neither  of  which  the  tumor  was  disclosed  though  its  presence 
was  suspected.  The  case  is  therefore  comparable  to  Case  XV  of  the  series, 
though  differing  from  it  in  the  fact  that  the  preliminary  decompression  was 
more  enduring  and  effectual,  doubtless  for  the  reason  that  the  growth  was  one 
of  smaller  size. 

The  case,  moreover,  is  a  good  example  of  the  cases  in  Table  3  (p.  17) 
which  are  listed  as  ''acoustic  tumor  suspects,"  for  the  reason  that  it  was  so 
classified  for  a  period  of  two  years.  Our  awakened  interest  in  these  tumors 
during  the  latter  months  of  1916  led  us  to  reopen  correspondence  with  these 
suspected  cases,  and  this  patient  alone  of  the  number  was  dissatisfied  with  the 
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degree  of  relief  which  had  been  afforded,  and  re-entered  the  hospital  for  a 
further  attempt  to  uncover  the  tumor. 

Case  XXVIII 

P.B.B.H.  Surg.  No.  981.  Left  acoustic  tumor  with  typical  syndrome.  Two  previous 
suboccipital  explorations  with  negative  findings.  Successful  exposure  of  tumor  two  years 
later  with  radical  intracapsular  enucleation.    Recovery. 

Mar.  3,  1914-  Admission  of  Mrs.  Florence  S.,  age  30,  referred  by  Dr.  George  L.  Wal- 
ton of  Boston  with  the  diagnosis  of  a  cerebellar  tumor. 

Her  past  history  is  without  interest  except  for  a  possible  otitis  media  in  infancy  and 
for  a  trauma  sustained  some  years  before  when  she  fell  on  the  ice,  striking 
the  back  of  her  head.     There  were  no  immediate  serious  after  effects. 

Chronology  of  symptoms. — For  three  years  she  has  noticed  an  increasing  de- 
fect of  hearing  on  the  left  (first  noticed  on  using  the  telephone)  accom- 
panied for  a  year  by  tinnitus  likened  to  "the  distant  puffing  of  a  freight  train." 
(This  fact  was  only  casually  noted  in  the  history  at  the  time  and  was  regarded  as  of 
no  significance  by  the  patient,  who  dated  the  onset  of  her  symptoms  to  the  onset  of  her 
discomforts  as  foUows.) 

For  thirteen  months,  since  February,  1913,  occipital  discomforts  more 
marked  on  the  left  side  and  tending  to  radiate  up  over  the  vault.  Usually  much  more 
severe  in  the  early  morning  hours.  At  the  outset  these  were  often  accompanied 
by  nausea  and  vomiting,  though  these  symptoms  have  largely  subsided. 
Dizziness  also  has  been  a  marked  feature  from  the  onset.  She  complains 
of  a  sensation  of  pitching  forward  in  descending  stairs  and  of  "weak  speUs"  in  which  it 
seems  as  though  she  were  going  to  faint. 

For  five  months  there  has  been  an  objective  lowering  of  vision,  par- 
ticularly on  the  left:  no  diplopia.  Also  for  five  months  increasing  unsteadiness 
of  gait,   though  she  has  managed  to  get  about  alone  until  the  present  time. 

For  three  months  there  have  been  parsesthesias,  fluctuating  in  inten- 
sity, over  the  right  trigeminal  territory,  both  of  skin  and  mucous  menibranes.  She  has 
lost  20  pounds  in  weight. 

Positive  neurological  findings. — (A)  General  "pressure.  Bilateral  choked  disc  of  6 
diopters,  more  advanced  on  the  left  with  secondary  atrophy.  Periods  of  amblyopia. 
V.  O.  S.  10/100;  V.  O.  D.  10/20.  Headaches  and  some  dispositional  change.  Con- 
siderable exophthalmos  with  dilatation  of  extracranial  vessels.  X-ray  shows  pressure 
erosion  of  the  dorsum  sellse  (Fig.  149).  Deep  reflexes  exaggerated  throughout  with  sug- 
gestive clonus  of  the  left  knee  and  ankle. 

(B)  Localizing.  Considerable  suboccipital  tenderness.  (1)  Cerebellar.  Horizontal 
nystagmus  on  looking  in  either  direction:  excursions  coarser  to  the  left.  Rombergism 
marked:  tends  to  fall  to  right.  Gait  variable:  occasionally  considerable  staggering  with 
tendency  to  deviate  to  right.  Turning  to  right  produces  dizziness.  Considerable  tremor 
of  hands,  but  no  definite  incoordination  evinced  on  usual  tests.  Muscle  strength  about 
equal  on  the  two  sides.     No  dystonia  or  diadococinesia. 

(2)  Extracerebellar.  Cerebral  nerves.  V*'^  =  Left  corneal  areflexa.  Subjective  contra- 
lateral hypsesthesia  with  numbness  and  stiffness:  objectively  normal.  Jaw  opens  in  mid- 
line. VI*'^  =  Negative.  VII*'' =  Slight  expressional  weakness  of  muscles  about  mouth  on 
left.     Winking  reflex  less  good  on  the  left. 

VIIIth  =  Left  tinnitus.  Relative  deafness.  Watch  O.  D.  21  inches:  O.  S.  2  inches. 
Forks  and  whistle  better  right  than  left.  Drums  normal.  Caloric  tests  show  inactive 
labyrinthine  responses  on  the  left  compared  to  the  right. 

YX}^,  'X}'^  and  XI"'  =  Slight  dysphagia  observed.     XIV^  =  Negative. 

Mar.  12,  1914-  Operation  I. — The  usual  suboccipital  exploration.  Difficulties  con- 
siderable   owing    to    vascular    stasis    and    to    periods    of    respiratory    embar- 
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rassment  with  Cheyne  Stokes  respiration.  Considerable  bleeding  from  the 
large  emissary  vessels  in  the  bone.  After  puncture  of  the  lateral  ven- 
tricle and  continual  drainage  these  difficulties  were  overcome.  The  bone  was 
greatly  thinned  and  there  was  a  marked  foraminal  pressure  cone. 

Exploration  in  the  left  recess  disclosed  what  was  taken  to  be  a  dilated 
cistern:  no  underlying  tumor  was  seen.  Exploration  on  the  right  negative. 
Closure. 

Post- operative  notes. — -The  wound  healing  was  perfect:  the  general  pressure  symptoms 
subsided:  the  right  trigeminal  parsesthesia  and  the  tinnitus  disappeared.  She  did  reason- 
ably well  in  other  respects,  though  there  was  some  increase  in  her  cerebellar  symptoms 
(nystagmus  and  incoordination)  as  well  as  in  her  dysarthria  and  dysphagia.  She  was  dis- 
charged April  6,  1914,  her  papillcedema  measuring  only  1  diopter,  and  with  improvement 
in  vision. 

May  2,  1914-     Readmission  in  excellent  general  condition   but  with  the  complaint  of 


Fig.  149. — Case  XXVIII.    Sella  turcica  absorption  and  anterior  bowing  of  posterior  clinoid. 


persistent  dizziness,  of  increasing  unsteadiness,  and  some 
continuance  of  nausea  and  vomiting.  The  examination  showed  a  more  marked  incoordi- 
nation than  before,  limited,  however,  to  the  lower  extremities.  Arms  normal  on  all  tests. 
The  optic  discs  showed  slight  swelling  and  considerable  new  tissue,  but  the  acuity  had  im- 
proved—V.  O.  S.  20/30:  V.  O.  D.  20/50  (?).  No  further  tinnitus,  but  otherwise  auditory 
symptoms  as  before.     Her  dizziness  was  provoked  on  looking  to  the  right. 

Owing  to  the  certainty  that  there  must  be  a  recess  tumor,  a  further  exploration  was 
undertaken  as  follows. 

May  5,  1915.  Operation  II. — The  original  flaps  were  again  reflected  and  there  was  an 
abundant  escape  of  cerebrospinal  fluid  from  the  region  of  the  foramen.  There  were  few 
adhesions  except  in  the  region  of  the  recess,  and  therefore  the  hemisphere 
was  transected  to  a  depth  of  from  4  to  5  cm.,  but  no  tumor  was  disclosed 
nor  could  one  be  palpated  in  the  depth  of  the  incision.     The  usual  closure. 

Post-operative   notes. — Her   convalescence  was  uneventful  aside  from   considerable 
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morning  nausea  and  vomiting.     Healing  normal.     Except  for  a  continuance  of  her  un- 
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steadiness,  her  subjective  improvement  was  considerable  and  this  was  attributed  to  the 
evacuation  of  the  fluid.     She  was  discharged  May  23,  1914. 
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Subsequent  notes. — She  reported  from  time  to  time  during  the  succeeding  two  years, 
her  chief  complaint  being  her  static  instabiUty.  She  gained  greatly  in  weight,  remained 
free  from  headaches  and  vomiting,  reading  vision  was  retained,  but  there  was  a  gradual 
complete  loss  of  hearing  in  the  left  ear. 

Jan.  2,  1917.  Readmission.  Surg.  No.  6003.  Although  the  patient  has  been  free 
from  discomforts  and  in  perfect  general  health  for  the  past  two  years,  her  readmission  was 
solicited  in  order  that  a  further  attempt  might  be  made  to  possibly  expose  and  remove  the 
lesion,  in  view  of  the  further  experience  which  we  had  had  with  acoustic  tumors  during  the 
interval. 

Status -prcesens.  Excellent  general  condition:  a  gain  of  30  pounds  in  weight :  no  head- 
aches: no  vomiting.  Occasionally  some  slight  nausea.  Vision  better  than  at  first  entry. 
No  dizziness,  tinnitus  or  dysphagia.     Chief  disability  lies  in  her  unsteadiness  on  her  feet : 


Fig.  152 


Fig.  153 


Figs.  152,  153. — Case  XXVIII.     Photographs  of  wound  18  days  after  the  third  operation.     Note  excellent 
nutritional  condition:    slight  exophthalmos:    slight  bulging  of  wound. 


she  is  unable  to  walk  alone  without  support.  Reading  vision  retained  in  right  eye :  V.  O.  D. 
20/70  (uncorrected) ;   V.  O.  S.  20/200.     Left  ear  remains  subjectively  deaf. 

Positive  neurological  findings. — (A)  General  pressure.  Considerable  bulging  of  the 
suboccipital  region,  especially  on  the  left,  but  the  protrusions  are  quite  soft.  Dorsum  sellse 
show  marked  absorption.  Optic  discs  flat  but  show  considerable  pallor.  Definite  ex- 
ophthalmos, as  before. 

Deep  reflexes  active  and  equal  throughout  with  tendency  to  clonus  at  knee  and  ankle 
on  the  left. 

(B)  Localizing.  (1)  Cerebellar.  Slight  horizontal  nystagmus,  equal  to  right  and  left: 
jerks  of  short  amplitude.  Marked  static  disability  with  Rombergism.  Stands  unsup- 
ported with  difficulty.  Walks  only  with  support.  Considerable  ataxia  of  left  arm  with 
dysmetria  and  diadococinesia. 

(2)    Extracerebellar.      Cerebral    nerves.      V*  =  Corneal    hyporeflexa.      VI*'' =  Possible 
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slight  weakness  of  both  abducentes  without  subjective  diplopia.  Conjugate  deviation  to 
left  less  well  sustained  than  to  right.     VII*''  =  Negative. 

VIII''^  =  No  tinnitus.  Complete  left  deafness  to  all  tests  while  right  ear  being  douched. 
No  labyrinthine  responses  on  left  to  spinning  or  caloric  tests:  right  normal.  Single  X-ray- 
plates  showed  no  apparent  enlargement  of  the  porus  but  subsequent  stereoscopic  studies 
demonstrated  that  the  right  porus  internus  measured  4  mm.,  the  left  7  mm.  (Figs.  150, 151). 

IX*'',  X*'',  XI*  =  No  dysphagia:  that  present  after  her  second  operation  having  dis- 
appeared.    Articulation  a  little  thick.     XII*''  =  Negative. 

Jan.  22,  1917.  Operation  III. — The  left  half  of  the  old  wound  was  reflected,  an  im- 
mense amount  of  cerebrospinal  fluid  being  secured  from  a  large  endothelial-lined  extra- 
cerebellar  pocket  beneath  the  flap.  The  exposed  cerebellar  hemisphere  was  without  ten- 
sion.    It  was  possible  despite  the  adhesions  to  get  into  the  recess  by  extracerebellar  manip- 
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Fig.  154. — Case  XXVIII.     Interlacing  bands  of  fibrous  tissue  mth  interspersed  reticular  areas  (methylene-blue 

eosin:    X  80). 


Illations.  Here,  too,  a  large  amount  of  fluid  containing  some  gelatinous  masses  was  secured 
from  the  lateral  cistern.  The  growth  was  then  identified,  and  the  cerebellum  brushed  from 
its  surface,  giving  a  good  exposure.  The  capsule  was  split  and  what  was  regarded  as  the 
chief  mass  of  the  growth  removed  piecemeal,  leaving  a  cavity  about  2.5  cm.  in  diameter. 
Such  oozing  as  was  produced  was  checked  by  the  placements  of  cotton  pledgets  dampened 
in  Zenker's  fluid.     Closure. 

Post-operative  notes. — The  convalescence  was  uneventful.  Healing  perfect  (Figs. 
152,  153).  No  increase,  even  temporary,  in  pre-existing  symptoms.  Numerous  stereo- 
Rontgenograms  finally  showed  clearly  a  definite  enlargement  of  the 
left    porus    acusticus    internus. 

She  made  an  excellent  recovery  and  at  the  time  of  her  discharge  was  up  and  walking 
for  the  first  time  since  her  second  operation  two  years  before. 
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Pathological  note. — Fragments  of  the  tissue  show  the  usual  architecture  (Figs.  154, 
155  and  156)  with  bands  of  fibrous  tissue,  many  areas  being  very  hydropic.  The  growth  in 
certain  places  is  more  vascular  than  usual.  The  vessels  show  no  marked  hyaline  change. 
In  certain  reticular  areas  the  cells  are  widely  spread  (Fig.  156)  and  there  is  marked  hydropic 
change  with  tendency  to  degeneration,  there  being  phagocytic  cells  with  pigment  due  to 
diapedesis  of  the  red  cells.  In  some  areas  there  is  extensive  degeneration  of  the  cytoplasm 
and  the  nuclei,  with  certain  tendency  to  cyst  formation.  In  these  areas,  moreover,  there 
are  large  cells  which  are  most  probably  undifferentiated  fibroblasts  containing  abundant 
cytoplasm,  and  some  of  these  cells  closely  resemble  ganglion  cells  (c/.  Fig.  202).  One  de- 
finite mitotic  figure  was  observed  in  one  of  these  cells.  The  reticular  areas  appear  to  be  of 
the  same  character  as  the  fibrous  areas  but  are  undergoing  degeneration  and  replacement 
by  young  cells. 


Fig.  155 


Fig.  156 


Figs, 


156,  156. — Case  XXVIII.     Showing  fibrous  area  with  young  cells  having  cytoplasm:    on  right  a  typical 

reticular  area. 


Comment. — It  is  noteworthy  that  during  the  two  years'  interval  between 
her  early  admission  and  the  final  enucleation  of  the  tumor,  the  only  advance 
in  her  symptoms  lay  in  the  gradual  complete  loss  of  function  of  the  VIII*^ 
nerve.  Unquestionably  she  would  have  been  much  better  off  if  the  second 
operation  had  not  been  performed,  for  the  transection  of  the  cerebellum  was 
in  all  probability  the  chief  cause  of  her  permanent  static  disability. 

The  outstanding  feature  of  her  story  concerns  the  two  negative  explora- 
tions and  the  easy  exposure  of  the  growth  on  the  third  attempt,  not  because 
it  was  of  notably  larger  size,  but  for  the  reason,  doubtless,  that  it  was  ap- 
proached from  a  better  direction.  The  experience  was  an  illuminating  one, 
as  the  case  is  probably  representative  of  the  several  other  uncertified  though 
presumptive  acoustic  tumors  in  the  series.  I  fear  that  in  many  of  them  the 
recess  exploration  has  been  conducted  too  high,  with  the  internal  auditory 
meatus,  and  thus  the  most  distant  pole  of  the  tumor,  as  the  immediate  objec- 
tive point,  rather  than  the  jugular  foramen  which  would  expose  primarily  the 
lower  equator  of  the  tumor.     The  former  necessitates  a  much  greater  dis- 
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location  of  the  cerebellum  and  in  the  process  detaches  the  margin  of  the 
hemisphere  and  the  arachnoid  villi  along  the  sinus.  In  most  of  these  later 
cases  the  lower  group  of  nerves  were  well  exposed  before  the  subsequent 
manipulations  of  the  tumor  were  undertaken. 


The  successful  series  of  nine  consecutive  operations  which  followed  the 
fatality  in  Case  XIX  gradually  restored  confidence  in  the  surgical  procedure, 
and  a  more  and  more  thorough  enucleation,  as  can  be  seen  from  the  operative 
notes,  was  being  attempted.  It  was  natural,  therefore,  that  in  the  following 
case,  the  last  of  the  operative  series,  the  more  radical  procedure,  simulating 
that  in  Case  XIX,  was  undertaken,  with  the  production  of  a  wide-spread 
trauma  of  the  adjacent  nerves. 

Case  XXIX 

P.B.B.H.  Surg.  No.  6098.  Left  acoustic  tumor.  Inconspicuous  recess  symptoms. 
Extensive  intracapsular  extirpation.  Marked  post-operative  extracerebellar  (cerebral 
nerve)  disturbances.     Recovery. 

Jan.  16,  1917.  Admission  of  Arthur  L.,  age  49,  a  soldier,  referred  by  Dr.  William 
Beatty  of  Utica,  N.  Y.,  with  a  diagnosis  of  brain  tumor.  He  had  been  a  soldier  in  the  British 
army  for  14  years  and  had  had  numerous  cranial  injuries,  the  most  serious  one  during  the 
Boer  war  (1900),  when  he  was  kicked  on  the  back  of  the  head  by  his  horse.  He  apparently 
sustained  a  fracture  of  the  base,  for  there  was  bleeding  from  the  nose  and  he  lost  the  sight  in 
his  left  eye. 

Chronology  of  symptoms. — As  long  as  he  can  remember  (since  childhood)  he  has  been 
''hard  of  hearing''  in  his  left  ear,  but  there  has  been  no  increase 
of  deafness  of  late  nor  has  he  ever  had  any  tinnitus.  He  does  not  regard  his  deafness  as 
having  any  relation  to  his  present  illness. 

For  three  years  he  has  had  severe  occipitofrontal  discomforts, 
localized  on  the  left  side,  becoming  more  severe  of  late  and  attributed  to  constipation. 
For  three  years  also  he  has  had  considerable  staggering,  increasing  of  late  with 
a  tendency  to  deviate  to  the  left. 

For  two  years  he  has  had  photophobia  and  a  lowering  of  vision  in  his 
remaining  (right)  eye. 

For  eighteen  months  there  have  been  recurring  attacks  which  might  be  regarded  as 
cerebellar  seizures,  and  which  he  calls  "fainting  spells."  He  has  a 
warning  of  these  attacks  and  has  to  lie  down  diiring  them,  and  says  they  are  more  hke  peri- 
ods of  "weakness  and  fear."      He  has  had  no  convulsions. 

Status  proesens.     Patient  unusually  alert  and  mentally  clear.     Nutrition  fair. 

Positive  neurological  findings. — (A)  General  pressure.  A  choked  disc  of  3  D.  on  the 
right;  primary  atrophy  on  left  with  2  D.  swelling  superimposed.  Complains  of  no  headache 
but  rather  of  an  occipital  discomfort.  X-ray  shows  a  slight  pressure  atrophy  of  the  dorsum 
sellse.     Deep  reflexes  active. 

(B)  Localizing.  Slight  left  suboccipital  discomfort  on  pressure.  (1)  Cerebellar.  Hori- 
zontal nystagmus,  more  marked,  coarser  and  better  sustained  to  left.  Romberg  positive: 
sways  to  left.  Gait  slightly  unsteady,  with  deviation  to  left.  Some  dysmetria  of  left 
hand  and  leg  on  usual  tests,  but  no  pointing  errors. 

(2)  Extracerebellar.  Cerebral  nerves.  V*''  =  Left  corneal  arefiexa:  otherwise  normal. 
No  subjective  parsesthesias.     VI"^  =  Negative.     VII*'' =  Negative. 

VIII'^  =  No  tinnitus.  Considerable  retraction  of  both  drums.  Hearing  tests  (with 
continuous  irrigation  of  ear  not  being  tested) : 
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Rotation  tests  give  practically  normal  labyrinthine  responses,  but  on  caloric  tests  no 
reactions  could  be  produced  from  either  ear,  either  as  nystagmus  or  as  deviation  on  past- 
pointing  tests.  The  X-ray  shows  what  appears  to  be  a  definite  enlargement  of  the  left 
porus  internus  (Figs.  157,  158). 
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Fig.  159.— Case  XXIX. 


Fragments  of  tumor  removed  at  operation  (nat.  size).     Lower  five  fragments  fixed 
in  Zenker;    others  in  neutral  formalin. 


IX*'',  Xt^  XP^,  XIIti'  =  Show  no  disturbance  whatsoever. 

The  clinical  diagnosis  of  a  left  acoustic  tumor  was  ventured  upon  despite  the  unde- 
veloped syndrome. 

Jan.  26,  1917.  Operation, — An  exceedingly  difficult  and  prolonged  fom--hour  pro- 
cedure. Marked  respiratory  embarrassment  diu-ing  the  early  antesthe- 
sia.  Venous  stasis  troublesome  until  the  stage  was  reached  at  which  a  ventricu- 
lar puncture  could  be  performed.  Continued  drainage  of  ventricle  during 
the  remainder  of  operation.  Suboccipital  field  between  the  sinuses  was  unusually  small, 
the  bone  thick,  and  the  emissary .  vessels  large. 
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On  opening  the  dura  an  immense  amount  of  fluid  was  secured  from  the  posterior 
cistern,  and  on  dislocating  the  left  hemisphere  to  the  side  a  large  lateral 
cistern  was  opened  which  flooded  the  field.  Exploration  beyond  this  cistern  re- 
vealed the  nodular  surface  of  the  usual  acoustic  tumor,  which  was  approached  from  below 
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rather  than  from  the  side.  Lying  below  the  tumor  the  bundle  of  the  nerves  to  the  jugular 
foramen  could  be  seen.  The  capsule  was  incised  in  the  usual  way,  and  a  very  thorough 
intracapsular  enucleation  was  performed  (Fig.  159),  oozing  from  the  cavity  being  controlled 
with  pledgets  of  cotton  wet  in  Zenker's  fluid.  At  the  conclusion  of  the  enucleation  it  was 
found  that  the  lower  portion  of  the  tumor  could  be  separated  from  the  IX**^,  X*''  and  XI*'' 


VERIFIED  ACOUSTIC  TUMORS— CASE  XXIX 


131 


bundle  of  nerves,  so  that  the  shell  of  this  lower  half  of  the  growth  was  removed  in  one  large 
piece.     The  wound  was  closed  in  layers  as  usual. 

Post-operative  notes. — The  patient  made  an  excellent  recovery  from  his  anaesthetic, 
but  it  was  found  that  the  left  VII"'  nerve  was  completely  paralyzed  and  that  the  XI"'  was 
seriously  affected  (Fig.  160).     The  trigeminus  must  also  have  been  traumatized,  for  there 


Fig.  162 


Fig.  163 

Figs.  162,  163. — Case  XXIX.  Showing  post-operative  study  of  left  poru.s,  demonstrating  error  of  pre- 
vious view  regarding  its  dilatation  (c/.  Fig.  158).  Upper  figure  untouched.  Lower  figure  redrawn  from  stereo- 
scopic plates.: 


occurred  quite  an  outbreak  of  herpes  labialis.  However,  the  weakness  of  the  sternomastoid 
and  trapezius  muscles  quickly  disappeared,  so  that  bj'  the  end  of  two  weeks  the  shoulder 
movements  were  completely  restored.  Examination  of  the  larjmx  showed  no  weakness  of 
the  vocal  cord,  for  this  had  been  anticipated.  His  dressing  was  done  on  the  tenth  day: 
perfect  healing  (Fig.  161). 
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Subsequent  note. — The  patient  made  a  slow  convalescence  with  steady  improvement, 
though  the  facial  paralysis  promises  to  be  permanent.  Repeated  studies  of  the  left  mas- 
toid were  made  subsequent  to  the  operation  and  despite  the  impression  given  by  the  earher 
Rontgenograms  that  the  left  internal  meatus  was  dilated,  it  was  finally  concluded,  through 
a  series  of  stereo-Rontgenograms,  that  this  had  been  a  mistaken  observation  (Figs.  162, 
163). 

Pathological  note. — There  are  some  thnty  odd  fragments  of  the  tumor,  varying  in  size 
up  to  pieces  2  cm.  in  their  long  diameter  (Fig.  159). 

Histologically  they  show  (Figs.  164,  165,  166)  the  usual  fibrous  bands  with  more  or  less 
characteristic  whorl  and  palisade  arrangements  of  the  nuclei.  The  areas  of  loose  reticular 
tissue  are  comparatively  infrequent  and  in  them  no  structures  suggesting  glia  fibrils  are 


Fig.  164. — Case  XXIX.     Patch  of  fibrous  tissue  surrounded  by  an  area  highly  infiltrated  with  fat  cells 

(eosin  methylene-blue:     X  80). 


found.  The  striking  thing  about  the  fibrous  areas  is  the  large  amount  of  fat,  and  in  this  re- 
spect the  tumor  resembles  Cases  VII,  XIX  and  XXI.  The  phagocjrtic  fat  cells  are  ar- 
ranged along  the  longitudinal  fibrillar  bands  (the  fat  in  formalin  hardened  sections  is  aniso- 
tropic, transmitting  polarized  light).  The  tissue  of  the  tumor  in  certain  areas  shows  con- 
siderable hydropic  change.     There  is  slight  hyaline  change  in  the  walls  of  the  blood  vessels. 

Comment. — This  case  is  out  of  the  ordinary  in  the  recorded  long  duration 
(since  childhood?)  of  the  auditory  symptoms  and  the  possible  effect  of  the 
trauma  in  activating  the  growth  of  what  may  have  been  a  long-standing  in- 
dolent process.  It  is  not  at  all  improbable  that  the  routine  histological  exami- 
nation of  auditory  nerves  secured  at  autopsy  might  reveal  occasional  tumor 
rests  too  small  for  naked  eye  observation  and  give  us  a  better  understanding 


VERIFIED  ACOUSTIC  TUMORS— CASE  XXIX 


133 


of  the  point  of  origin  of  these  tumors.  The  cerebellar  manifestations  were 
fairly  well  marked,  but  the  cerebral  nerves  showed  merely  an  impaired  func- 
tion of  the  VI II^''  together  with  a  definite  corneal  areflexa,  the  reverse,  as  can 
be  seen,  of  Case  XXVII,  in  which  the  cerebral  nerves  were  extensively  in- 
volved and  the  cerebellar  signs  inconspicuous.  The  syndrome,  as  may  be 
noted,  supports  Oppenheim's  contention  of  the  occasional  great 
diagnostic    value    of    a    lost    corneal    reflex. 

The  wide-spread  post-operative  palsies  of  the  adjacent  nerves  provoked 
by  the  operative  manipulations,  largely  intracapsular,  gentle  and  bloodless 
as  they  were,  serve  to  show  how  inevitable  such  nerve  injuries  must  be  when 
an  attempted  total  extirpation  by  rougher  methods  is  undertaken. 

One  thing  which  should  be  noted  is  the  fact  that  no  dysarthria  or  dysphagia 
was  produced  by  the  damage  to  the  IX*'',  X*^  and  XI*'^  bundle,  which  sup- 
ports the  view  that  these  symptoms  are  due  to  pressure  against  the  medulla 


Fig.  165 


Fig.  166 


Figs.  165,  166. — Case  XXIX.     Showing  (left)  fibrous  area  with  fat  cells:    (right)  reticular  area. 

rather  than  to  the  pressure  involvement  of  the  third  or  fourth  posterior  nerves. 
The  experience  with  the  X-ray  studies  of  the  pori  in  this  case  is  an  illumi- 
nating one  and  served  to  cast  considerable  doubt  on  the  interpretations  of  the 
cases  which  had  been  previously  studied.  In  all  probability  it  is  unwise  to 
attempt  to  interpret  a  condition  of  the  porus  internus  from  single  plates,  even 
though  it  is  possible  to  study  and  compare  the  condition  on  the  two  sides. 
Not  only  are  stereo-Rontgenograms  necessary,  but  with  our  present  inex- 
perience several  sets  may  be  required  before  a  definite  opinion  can  be  ex- 
pressed. 


The  following  case  completes  the  present  series  of  verified  cases.  When 
this  study  was  begun  the  patient,  like  Case  XXVIII,  was  listed  among 
the  cerebellopontile-angle  (acoustic)   "suspects."     It   was   regarded, 
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moreover,  as  an  almost  certain  example  of  bilat- 
eral acoustic  tumors,  and  for  that  reason  had  been  tentatively 
included  in  the  chapter  on  Neurofibromatosis,  in  which  the  subject  will  be 
discussed.  In  view  of  a  presumed  double  lesion  and  because  of  the  advanced 
symptoms  with  complete  blindness  and  deafness,  operative  intervention  was 
not  pressed  at  the  time  of  her  hospital  admission,  and  as  the  diagnosis  was  not 
certified  until  recently,  the  case,  like  Case  XXVIII  again,  does  not  appear  in 
its  proper  chronological  order  in  the  series. 


Case  XXX 

P.B.B.H.  Surg.  No.  4522.  Multiple  bilateral  cerebral  nerve  palsies  with  motor  in- 
coordination, previously  diagnosed  as  multiple  neuritis.  The  syndrome  attributed  to  a 
bilateral  lesion.     No  operation.     Survival  seven  months.     Autopsy.     Left  acoustic  tumor. 

April  2,  1916.  Admission  of  Mrs.  Grace  W.  C,  age  37,  referred  by  Dr.  William  Mc- 
Donald of  Providence,  R.  I. 

The  patient's  family  known  as  somewhat  peculiar  and  eccentric:  one  brother  with 
dementia  prgecox.     In  the  past  she  has  had  periods  of  emotional  depression  with  anaemia. 

Chronology  of  symptoms. — The  exact  character  of  the  onset  is  not  entirely  clear.  She 
was  married  April  3,  1912,  and  became  pregnant.  Some  unsteadiness  of  gait  was  observed 
from  time  to  time  by  her  husband,  and  a  physician  who  saw  her  noted  thick- 
ness of  speech,  some  immobility  of  the  face  and  drooling. 
These  things  were  ascribed  to  her  pregnancy  and  she  went  on  without 
special  complaint  until  six  weeks  before  her  expected  confinement  (i.e.,  in  January,  1913). 
She  awoke  one  morning  with  a  peculiar  numbness  on  both  sides  of  the 
tongue  and  face,  and  she  staggered  greatly  on  attempting  to  walk.  At  about 
this  time  deafness  in  the  left  ear  was  first  noticed.  (It  may  have  been  pres- 
ent long  before.)  A  Csesarean  section  was  performed  Feb.  14,  1914,  owing 
to  a  threatened  eclampsia,  with  survival  of  a  healthy  child.  On  May  28,  1914,  she  con- 
sulted an  oculist  owing  to  periods  of  diplopia  from  a  paresis  of  the 
left  abducens. 

When  seen  soon  after  this  by  Dr.  McDonald  she  complained  of  weakness, 
lack  of  emotional  control,  subjective  failure  of  vision,  a 
dull  suboccipital  discomfort,  occasional  periods  of  cephalalgia  with 
vomiting,  defective  sense  of  taste  and  smell,  insensibil- 
ity of  the  lips  and  mucous  membranes  and  consequent  difficulty  of 
eating,  clumsiness  of  movements  and  parsesthesias  of  the  left 
forearm.  In  addition  he  observed  anosmia,  a  choked  disc,  a  bilat- 
eral facial  weakness  with  some  exophthalmos,  giving  her  a  peculiar 
staring  appearance  with  pendulous  lower  lip.  Weakness  of  both  abdu- 
cent e  s  but  particularly  the  left,  insensitivity  of  the  entire  face  and 
mucous  membranes,  especially  on  the  right,  nystagmus,  defective 
articulation,  deviation  of  the  tongue  to  the  right,  static 
ataxia  with  falling  to  either  side  or  forward,  a  marked  staggering  sug- 
gesting a  tabetic  gait,  and  incoordination  of  the  extremities,  espe- 
cially of  the  left  leg. 

In  short,  "of  the  12  pairs  of  cranial  nerves  ten  pairs  appeared  to  be  involved  on  one  or 
both  sides,  one  pair  on  the  left  (the  VIII*'')  and  one  on  the  right  (the  XII*'')." 

The  patient,  moreover,  had  a  bacteriuria  which,  together  with  a  very  notice- 
able fluctuation  of  the  intensity  of  many  of  the  cerebral  nerve  palsies, 
led  to  confusion.  On  Dec.  18,  1914,  a  diagnosis  of  poliomyelitis  was  made.  Another  diag- 
nosis was  a  cerebral  inflammation  and  oedema  associated  with  the  threatened  eclampsia. 
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Other  opinions  were  a  multiple  neuritis  and  a  basilar  meningitis  of  luetic  (though  the  Was- 
sermann  was   negative)    or  tuberculous   origin. 

Early  in  1915  deafness  in  the  right  ear  began  to  be  noticeable.  By- 
May,  1915,  she  had  become  completely  blind.  The  final  complete  loss 
of  hearing  was  abrupt.  Since  then  there  has  also  been  bilateral  paral- 
ysis of  the  masticatory  muscles.  Of  late  there  have  been  a  number 
of  convulsive  attacks,  with  flushing,  exophthalmos,  rigidity  and  uncon- 
sciousness— ^probably  typical  cerebellar  seizures. 

Dr.  McDonald's  analysis  and  impression  of  the  case,  which  was  sent  with  the  patient, 
is  as  follows: 

"  1.  Sudden  onset  of  acute  symptoms  six  weeks  before  confinement. 

"2.  Involvement  of  a  large  number  of  cranial  nerves  from  the  start  without  progres- 
sion from  a  focus.  To  be  sure  the  severity  of  the  symptoms  relative  to  particular  structures 
has  increased  though  periodic  improvement  was  pronounced.  On  the  other  hand,  there 
has  been  pronounced  and  permanent  improvement  in  the  function  of  other  parts,  notably 
the  III"'^,  IV"^  and  VI**^  cranial  nerves. 

"  3.  The  process  has  extended  from  the  left  auditory  structures  (deaf  on  left  from  start) 
to  the  right  and  bilateral  progression  has  also  occurred  in  the  visual  tracts.  But,  the  first 
and  twelfth  pair  were  involved  from  the  beginning,  so  that  whatever  lesion  was  present  over 
two  years  ago  was  exerting  its  influence  from  the  anterior  to  the  posterior  poles  of  the  brain 
stem. 

"4.  If  the  disorder  is  due  to  a  brain  tumor  it  is  remarkable  that  despite  its  growth  cer- 
tain structures  lying  between  the  cribriform  plate  and  the  twelfth  nuclei  have  been  relieved 
from  pressure  and  have  resumed  their  function. 

"Headache  has  not  been  a  marked  symptom  and  vomiting  has  occurred  but  occasion- 
ally, which  would  be  difficult  to  explain  if  a  neoplasm  of  sufficient  extent  to  involve  the 
brain  stem  from  front  to  back  in  the  beginning  had  been  growing  in  size  for  over  two  years. 

"5.  The  gait  has  never  been  of  the  cerebellar  type,  though  ataxia  is  now  much  more 
marked  than  in  the  beginning. 

"  6.  From  the  first  there  have  been  evidences  of  spinal  tract  involvement  hardly  to  be 
explained  by  interference  with  supra-nuclear  arm  and  leg  mechanisms  (incoordination, 
ataxia,  tingling,  prickling  of  right  face  and  left  forearm) . 

"Impression.     A  chronic  proliferative  basilar  meningitic  process." 

Examination  on  admission. — A  greatly  undernourished  woman,  completely  blind  and 
deaf,  with  staring  exophthalmos  and  expressionless  face,  a  hanging  jaw  and  flabby  lip  over 
which  she  drools.  Very  ataxic  but  able  to  sit  up  in  a  chair.  A  slurring  speech  barely 
understandable,  and  her  attendant  communicates  with  her  by  numerically  tapping  out 
letters  on  the  palm.     Her  mentahty  is  apparently  normal  and  she  is  alert. 

Positive  neurological  findings. — (A)  General  pressure.  A  secondary  optic  atrophy: 
vision  nil:  pupils  wide  without  reaction.  Exophthalmos  and  dilatation  of  extracranial 
vessels.  Headaches  not  marked  though  periods  of  severe  suboccipital  pain  common. 
Vomiting  infrequent  though  formerly  very  pronounced.  Complete  anosmia.  X-ray  shows 
extreme  secondary  pressure  absorption  of  sella  turcica  and  marked  dilatation  of  diploetie 
sinuses. 

(B)  Localizing.  Suboccipital  discomforts  radiating  to  front;  cervical  rigidity  and  ten- 
derness. 

(1)  Cerebellar.  A  few  fine  nystagmoid  jerks  on  looking  to  the  right  only  {cf.  ophthal- 
moplegia). Extremely  coarse  dynamic  ataxia  of  all  extremities  during  purposeful  move- 
ments. Manages,  however,  to  do  coarse  knitting.  In  attempting  to  walk  with  support 
legs  thrown  wildly.     Unable  to  stand  alone. 

Deep  reflexes  all  exaggerated:  no  clonus.     Babinski  questionable. 

(2)  Extracerebellar.  Cerebral  nerves.  III''^,  IV"^  and  VI"'  =  Almost  complete  oph- 
thalmoplegia: conjugate  deviation  impossible  except  to  the  right.  V"' =  Bilateral  are- 
flexa  cornealis  and  more  or  less  marked  hypsesthesia  (total  analgesia  on  right)  over  both 
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trigeminal  fields,  skin  and  mucous  membrane.  Complete  bilateral  paralysis  of  masticatory 
muscles.  VII"' =  Almost  complete  bilateral  palsy:  slight  movements  possible,  better  on 
left.     Complete  ageusia. 

VIII"' =  History  of  bilateral  tinnitus  preceding  complete  deafness:  no  labyrinthine 
responses  to  caloric  tests  elicited  from  either  side. 

IX"',  X*'' =  Complete  ageusia:  dysarthria  and  dysphagia.  Swallows  food  only  when 
placed  far  back  on  tongue.  From  character  of  voice  a  probable  vocal  cord  paralysis 
(larynx  not  examined) . 

XI*,  XII"'  =  No  disturbance  noticeable.     Tongue  in  mid  line. 


Fig.  167. — Case  XXX.  Photograph  of  base  of  brain  showing  large  left  acoustic  tumor.  Note  distended 
third  ventricle:  the  evidence  of  villous  herniations  over  the  lips  of  tne  temporal  lobes:  the  scar  of  the  porus 
attachment  (c/.  arrow). 


Clinical  diagnosis. — Bilateral  cerebellopontile-angle  tumors  (acoustic  fibroneuromata). 
No  associated  von  Recklinghausen's  manifestations. 

An  operation  was  not  favored  by  the  patient's  family  and  she  was  discharged  April 
8,  1916. 

Subsequent  note  (by  letter). — -"Though  shut  off  from  the  external  world  except  by  the 
sense  of  touch,  she  retained  her  interest  and  remained  mentally  active  almost  to  the  last." 
She  died  Nov.  6, 1916.  The  end  was  sudden,  as  it  so  often  is  in  non-decompressed  cerebellar 
cases. 
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Pathological  notes. — The  brain  unfortunately  was  not  removed  immediately  nor  was 
it  hardened  in  situ,  so  that  the  relations  were  largely  lost.  But  from  all  that  I  can  gather 
the  terminal  picture  was  similar  to  that  described  by  Cruveilhier,  with  marked  herniations 
into  absorption  fossae  in  the  base  of  the  skull,  the  nature  of  which  was  not  understood,  and 
a  widely  dilated  and  absorbed  sella.  There  was  a  large  left  acoustic  tumor,  a  photograph 
of  which  (Fig.  167)  has  been  kindly  sent  to  me  by  Dr.  McDonald.  The  small  scar  of  the 
attachment  at  the  porus  is  clearly  apparent. 

Comment. — ^An  exploratory  operation  was  suggested  but  not  warmly 
recommended,  for  vision  and  hearing  were  supposedly  gone  beyond  recall. 
The  mere  prolongation  of  life  in  her  sorry  condition  hardly  justified  inter- 
vention, particularly  in  view  of  the  fact  that  her  discomforts  at  the  time  had 
largely  subsided,  and  death  when  it  occurred  was  likely  to  be  sudden  in  one 
of  her  convulsive  attacks  and  therefore  unattended  by  great  suffering. 

With  full  consciousness  of  the  misjudgments  which  may  arise  from  so 
vividly  visualizing  a  lesion  that  one  unconsciously  makes  the  recital  of  the 
case  history  correspond,  it  nevertheless  was  difficult  to  believe,  when  she  was 
under  observation,  how  any  other  than  a  bilateral  acoustic  tumor  could 
possibty  have  accounted  for  this  woman's  symptoms.  It  will  be  recalled  that 
a  few  other  cases  in  the  series  (e.  g..  Cases  VIII  and  XIX)  were  under  sus- 
picion of  having  bilateral  lesions,  but  so  far  as  I  am  aware  there  is  no  recorded 
instance  of  a  correct  antemortem  diagnosis  of  such  a  condition,  apart  from  the 
multiple  cerebral  nerve  lesions  which  may  accompany  generalized  neurofibro- 
matosis, ever  having  been  made. 


The  foregoing  series  of  cases,  all  of  which  but  Case  IV  were  histologically 
verified  and  all  but  Case  XXX  operated  upon  on  one  or  more  occasions,  fur- 
nishes the  basis  of  the  symptomatic,  pathologic  and  surgical  analyses  of  the 
subsequent  chapters.  The  case  histories  show  clearly  the  slow  progress  in 
our  understanding  of  these  lesions.  However,  our  diagnostic  ability  has 
unquestionably  improved;  the  histological  designation  has  passed  from  en- 
dothelioma to  fibrosarcoma  to  glioma  to  fibroneuroma  or,  better,  to  the  un- 
equivocal acoustic  tumor;  the  surgical  procedure,  moreover,  has  become  far 
safer  with  experience,  though  in  the  process  of  acquiring  this  the  operation  has 
had  its  distinct  ups  and  downs. 

It  must  be  remembered  that  experience  was  acquired  not  from  these  veri- 
fied cases  alone,  for  not  only  were  there  a  large  nmnber  of  intracerebellar  le- 
sions in  the  cHnic  during  the  fifteen  years,  but,  what  is  more,  there  were  thirty- 
five  cases  in  which  a  cerebellopontile-angle  tmnor  was  suspected  though  not 
verified.  In  the  following  chapter  illustrations  of  these  acoustic  tmnor  sus- 
pects will  be  given. 


CHAPTER  IV 
CASE  REPORTS  (Continued) 

Examples  of  Unverified  Tumors 

With  but  one  exception  the  lesion  has  been  histologically  verified  in  all 
of  the  thirty  cases  recorded  in  the  preceding  chapter.  The  exception  (Case 
IV  of  the  Baltimore  series)  was  included  in  its  chronological  order  merely 
because  of  its  importance  from  a  surgical  point  of  view,  since  it  illustrated  the 
possibility  of  successfully  carrying  through  a  suboccipital  operation  under 
prolonged  artificial  respiration. 

In  the  statistical  tables  which  have  been  given  in  Chapter  II  it  was  pointed 
out  that  in  the  group  of  91  extracerebellar  lesions  there  were  35  presumable 
or  suspected,  though  unverified  cases  (c/.  Table  2).  Naturally  all  of  them 
were  cases  with  a  cerebellopontile-angle  syndrome,  for  one  would  hardly  ven- 
ture to  make  a  diagnosis  of  an  extracerebellar  lesion  in  their  absence,  and  hence 
they  are  listed  in  Table  3  (p.  17)  with  the  tumors  of  the  angle. 

From  this  latter  table  it  is  apparent  that  30  of  the  37  verified  tumors  of 
the  angle  proved  to  be  acoustic  tumors,  and  it  is  safe  to  say  that  about  three 
out  of  four  of  the  unverified  35  cases  are  of  this  same  nature.  Four  of  the 
cases  now  in  the  verified  list  (Cases  VII,  XV,  XXVIII  and  XXX)  were  at 
one  time  classified  as  presumptive  though  unverified,  and  the  larger  number 
of  the  present  35  "suspects"  are  cases  which  came  under  observation  some 
years  ago  when  we  felt  less  certain  of  our  diagnoses  and  when  hesitation  was 
felt  about  too  radical  an  investigation  of  the  conditions  far  in  the  recess. 

In  order  that  it  may  be  apparent  in  this  group  of  cases  on  what  clinical 
basis  the  diagnosis  rests,  three  random  cases  from  the  Boston  series  have  been 
chosen'  to  serve  as  illustrative  types.  Another  purpose  will  be  served  by  this 
recital,  for  the  cases  show  what  may  be  accomplished  by  a  wide  suboccipital 
decompression  alone — that  is,  without  partial  tumor  removal — in  the  way  of 
palliation  of  symptoms  and  prolongation  of  life  of  patients  with  acoustic 
tumors. 

The  first  of  them  had  advanced  pressure  symptoms  at  the  time  of  opera- 
tion, and  survived  for  about  the  usual  three-year  period.     The  story  follows. 

Case  XXXI 

P.B.B.H.  Surg.  No.  534.  Right  cerebellopontile-angle  (presumed  acoustic  tumor) 
syndrome.  Decompression  and  evacuation  of  encysted  recess  fluid.  Survival  two  years, 
ten  months. 

Oct.  30,  1913.  Admission  of  Henry  G.  L.,  a  farmer,  32  years  of  age,  referred  from  the 
Portland,  Maine,  Eye  and  Ear  Infirmary. 

Trauma.     In  1906  he  fell  from  a  tree,  striking  suboccipital  region. 

Chronology  of  symptoms. — For  about  two  years  right  tinnitus  followed 
by  deafness  and  subsidence  of  tinnitus.  For  one  year  staggering  gait, 
attacks  of  vertigo  with  falling,   occipital    headaches    (becoming  general) ; 
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stiffness  of  the  neck,  and  failing  vision.  Recently  nausea  and  vomit- 
i  n  g  and  numbness  and  neuralgic  discomforts  of  the  right 
face.     Four  months  of  antiluetic  treatment:    also  treated  for  lead   poisoning. 

Positive  neurological  findings. — ^(A)  General  -pressure.  Anosmia.  High  grade  of 
choked  disc  (6  D.)  with  pallor  and  vision  reduced  to  shadows.  Dilatation  of  extracranial 
vessels.     X-ray  shows  usual  pressure  changes  with  absorption  of  dorsum  selte. 

Deep  reflexes  overactive  and  equal. 

(B)  Localizing.  Suboccipital  tenderness  on  right.  (1)  'Cerebellar.  Nystag- 
mus marked,  coarser  to  right.  Positive  Romberg:  falls  to  right.  Gait  deviates  to  right. 
Some  incoordination  with  ataxia  of  arms. 

(2)  Extracerebellar.  Cerebral  nerves.  Y*-^  =  Marked  hypsesthesia  of  right  face  and  mucous 
membrane.  Right  corneal  areflexa.  Jaw  deviates  to  right.  VI'^  =  Weakness  of  right 
abducens.      VII**^  =  Ijower    facial 

weakness    with    some    blepharo- 
spasm: right  ageusia. 

Vlllth  =  Complete  right  deaf- 
ness. No  labyrinthine  tests.  No 
definite  change  in  right  porus 
demonstrated. 

(3)  Misleading.  Parsesthesias 
of  arms  and  legs.  Tenderness  of 
right  parietal  and  temporal  re- 
gions. 

Clinical  diagnosis. — ' '  Tumor 
of  right  cerebellopontile  angle." 

Nov.  3,  1913.  Operation.— 
Bilateral  suboccipital  craniecto- 
my. Puncture  of  lateral  ventricle 
necessitated  by  pressure.  Marked 
pressure  cone.  Exposure  of  arach- 
noid cyst  in  right  recess.  Evacu- 
ation of  cyst.     Closure. 

Post-operative  notes. — Con- 
siderable dysarthria  for  some  days. 
Healing  per  primam  (Fig.  168). 
Marked  improvement  in  general 
condition:  local  symptoms  much 
as  before.  Choked  disc  largely 
subsided  by  December  5.  Vision 
reduced  to  shadows.  Discharged 
Dec.  8,  1913. 

May  17,  1913.     Reports  condition  practically  unchanged 
and  refused. 

Aug.  31,  1916.     Death,  following  a  few  weeks  of  illness,  reported  by  letter 


Fig.    16S.- 


Case   XXXI.      Condition   on   discharge   four   weeks 
after  operation. 


Further  operation  advised 


Comment. — This  was  in  all  probability  a  cyst-capped  tumor  of  the  acusti- 
cus.  The  operation  was  performed  in  1913,  and  in  a  number  of  later  ex- 
periences, as  has  been  pointed  out  in  the  series  of  verified  tumors,  after  open- 
ing a  thick-walled  cyst,  thought  at  first  to  represent  merely  a  circumscribed 
chronic  arachnoiditis,  an  underlying  tumor  was  disclosed.  It  is  true  that 
arachnoid  cysts  may  produce  symptoms  which  simulate  angle  tumors,  but 
though  tinnitus  and  vertigo  and  a  Meniere's  syndrome  may  occur,  complete 
deafness  and  such  pronounced  pressure  symptoms  are  hardty  to  be  expected. 
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There  can  be  little  doubt,  from  the  characteristic  chronology  of  the  symp- 
toms, as  to  the  correctness  of  the  diagnosis,  and  the  case  has  been  chosen 
from  among  those  which  show  that  on  the  average  a  three-year  period  repre- 
sents the  expectancy  of  life  after  a  suboccipital  decompression.  Case  IV,  to 
be  sure,  is  a  notable  exception  to  this,  and  it  is  possible  that  the  average  sur- 
vival may  be  more  than  three  years,  but  I  have  at  this  writing  no  figures  re- 
garding the  end  results  of  the  acoustic  tumor  suspects  of  the  Baltimore  series. 

The  following  case  with  an  undeveloped  syndrome  was  first  listed  as  an 
''intracerebellar  tumor:  uncertified:  presumable  glioma,"  but  a  subsequent 
review  of  the  history  with  re-examination  of  the  patient  has  brought  out  more 
clearly  the  actual  chronology  of  the  extracerebellar  symptoms  which  makes 
the  diagnosis  of  an  acoustic  lesion  probable. 

Case  XXXII 

P.B.B.H.  Surg.  No.  950.  Unverified  though  undoubted  right  acoustic  tumor  with 
early  cerebellopontile-angle  syndrome.     Suboccipital  decompression.     Recovery. 

Feb.  20,  1914.  Admission  of  Carl  M.  C,  a  clerk,  age  46,  referred  by  Dr.  N.  K.  Wood  of 
Boston,  Mass.,  with  the  diagnosis  of  probable  brain  tumor. 

On  the  whole  he  has  heretofore  enjoyed  good  health.  His  occupation  is  exacting  and 
entails  his  being  on  his  feet  for  nearly  12  hours  a  day.  On  January  2  he  entered  the  ambula- 
tory clinic  of  the  Massachusetts  General  Hospital,  with  the  story  that  for  six  weeks  he 
had  noticed,  associated  with  a  period  of  frontal  headaches,  some  awkward- 
ness   of   his   right   side    and   dizziness   when   turning   to   the   right. 

During  the  examination  relative  loss  of  hearing  on  the  right  was 
observed.  He  was  referred  to  the  Eye  and  Ear  Infirmary,  where  the  condition  was  regarded 
as  a  chronic  otitis  media  with  accompanying  vertigo.  The  opinion  was  given  with  some 
reservation,  as  an  obscuration  of  the  nasal  margin  of  the  right  optic  papilla  was  also  noted 
at  the  time. 

Chronology  of  symptoms. — The  order  of  his  symptoms,  particularly  in  relation  to  the 
onset  of  the  auditory  disturbances,  is  not  entirely  clear,  but  as  ehcited  after  his  admission, 
they  are  as  follows: 

For  three  months  a  sensation  of  falling  toward  the  right  side, 
which  has  increased  so  that  for  two  weeks  he  has  been  unable  to  walk  alone.  Frequently 
accused  of  being  intoxicated. 

For  six  weeks  periods  of  numbness  of  the  right  face,  fluctuating  in 
intensity. 

For  about  a  month  he  has  noticed  an  impairment  of  hearing  on  the 
right  with  bilateral  (?)  tinnitus  (both  symptoms  possibly  of  much  longer 
duration).     Four  weeks  ago  a  period  of  temporary  diplopia. 

For  two  weeks  forward  flexion  of  the  neck  has  caused  sharp  pain  referred  to  the  right 
temple  and  forehead,  and  of  late  there  have  been  marked  suboccipital  sore- 
ness  a n d  t e n d e rn e s s . 

Physical  examination.  The  skin  shows  several  pigmented  moles  and  pedunculated 
fibromas. 

Positive  neurological  findings. — (A)  General  -pressure.  An  early  bilateral  choked  disc. 
X-ray  shows  evidences  of  pressure  with  partial  erosion  of  the  dorsum  sellse. 

(B)  Localizing.  (1)  Cerebellar.  Nystagmus  in  all  directions:  coarser  to  right.  Con- 
jugate deviation  to  right  poorly  sustained.  Station  unsteady  with  eyes  open:  falls  in  any 
direction.  Considerable  right  dysmetria  and  adiadococinesia.  No  especial  incoordina- 
tion or  ataxia.     Gait  impossible  without  support:  lurches  to  right. 

Deep  reflexes  active  and  equal. 

{2)  Extracerebellar.     Cerebral  nerves.     V*''  =  Subjective  numbness:  marked  hypsesthesia 
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No  labyrinthine  responses 
The  X-rays  of  the  pori  were 


over  entire  right  trigeminal  area  with  absent  corneal  reflex.  Jaw  deviates  to  the  right. 
VI t'l  =  Weakness  of  right  abducens:  periods  of  diplopia.  VII*'^  =  Right  face  subjectively 
and  objectively  slightly  drawn:  relative  ageusia. 

VIII"' =  Constant  bilateral  tinnitus  like  a  "dull  whistle."     Hearing  on  left  normal. 
On  right,  practically  deaf  but  Galton  whistle  still  heard. 
eUcited  on  irrigation  of  either  ear  and  nystagmus  unmodified, 
inconclusive. 

lXt\  Xt^  Xl'^  and  XIPh  =  Slight  dysarthria. 

During  the  two  weeks  he  was  under  observation  there  was  a  marked  increase  in  his 
symptoms,  with  elevation  of  the  discs  to  4  diopters.  There  were  several  critical  attacks 
resembling  cerebellar  seizures,  with  sudden  unconsciousness,  slow  labored 
respiration  and  a  drop  in  the  pulse  rate  to  circa  40  beats  per  minute.  One  of  these  occurred 
while  he  was  being  shaved  preparatory  to  his  operation. 

Mar.  7,  1914-  Operation. — The  usual  bilateral  suboccipital  exposure.  Dura  very 
tense.  Primary  dural  opening  near  site  of  foramen  magnum,  securing  fluid  and  relieving 
tension  without  necessitating  ventricular  puncture.  Marked  pressure  cone.  Puncture  of 
each  protruding  hemisphere  negative.     Exploration  of  left  lateral  recess  negative,  but 


Fig.  169 
Figs.  169,  170,  171.— Case  XXXII. 


Fig.  170 


Fig.  171 


Three  years  after  a  simple  suboccipital  decompression  for  unquestioned 
riglit  acoustic  tumor. 


in  the  depth  of  the  right  recess  what  appeared  to  be  adhesions  between 
hemisphere  and  dura  were  encountered.  Further  exploration  was  thought 
to  be  unwise. 

Post-operative  notes. — Considerable  temporary  increase  in  dysartlii-ia  with  dysphagia, 
which  subsequently  lessened.  HeaUng  perfect.  Some  subjective  improvement  in  hearing; 
persistence  of  tinnitus  becoming  locahzed  in  right  ear. 

There  was  progressive  though  slow  improvement,  with  a  steady  gain  in  weight  and 
strength.  By  June  16,  when  he  was  discharged,  the  discs  were  flat  and  he  was  beginning  to 
get  about  on  his  feet  unsteadily  with  the  use  of  a  cane. 

Subsequent  notes. — An  examination  every  few  months  during  1915  showed  a  continued 
gain  and  gradual  subsidence  of  most  of  the  cerebellar  signs,  including  the  nystagmus.  The 
cerebral  nerve  symptoms  remained  much  as  before  the  operation,  though  the  improvement 
in  hearing  was  only  temporary,  and  with  the  onset  of  complete  deafness 
during  the  year  the  tinnitus  subsided. 

Dming  1916  he  continued  well  and  free  from  discomforts  and  on  Aug.  30,  1916,  the 
only  positive  neurological  findings  were  complete  right  acoustic  paral- 
ysis,    confirmed    by     caloric     tests,     slight     hypsesthesia     and     slight 
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expressional  weakness  of  right  face,  considerable  dysarthria, 
a  positive  Romberg  and  some  unsteadiness  of  gait,  though  he 
gets  about  very  actively  and  well  for  the  time  being. 

Mar.  23,  1917.  Reports  for  examination.  Condition  remains  excellent,  and  though 
unsteady  is  able  to  get  about  alone.  No  headaches,  choking  of  discs,  or  tinnitus.  Cere- 
bellar; positive  Romberg  with  falling  to  right;  slight  nystagmus;  drunken  gait.  Cerebral 
nerves:  numbness  of  right  V*''  with  corneal  areflexa;  slight  facial  weakness  on  right;  com- 
plete VIII'''  paralysis  shown  by  caloric  tests.  Dysarthria  persists.  Renewed  studies  of 
the  pori  (stereoscopic)  show  no  change,  though  the  outlines  of  the  right  meatus  internus 
may  be  a  little  less  sharp  than  on  the  left.  No  post-operative  photographs  were  taken  of 
this  patient,  but  the  condition  three  years  later  is  shown  in  Figs.  169,  170,  171. 

Comment. — The  presumable  diagnosis  of  an  acoustic  tumor  in  this  case 
was  not  made  at  the  time  of  his  hospital  residence  for  the  reason  that  we  were 
not  thoroughly  awake  to  the  significance  of  the  early  auditory  symptoms. 
Communication  with  the  patient  was  not  easy,  as  he  spoke  broken  English: 
the  recorded  onset  was  an  unusually  acute  one  and  he  was  suffering  from 
severe  cerebellar  attacks.  The  outline  of  the  case  history  rearranged  for 
presentation  in  this  report  in  accordance  with  the  more  accurate  information 
gradually  accumulated,  fails  to  picture  the  early  sources  of  confusion.  All 
this  merely  goes  to  show  the  necessity  of  an  accurate  history,  without  which 
errors  of  diagnosis  in  these  cases  are  so  readily  made. 

No  one  would  doubt  for  a  moment  the  presence  of  an  acoustic  tumor  from 
an  examination  of  the  patient  in  his  present  condition,  even  though  the  pres- 
sure signs  remain  in  abeyance.  In  all  probability  the  time  will  come  when  an 
attempted  enucleation  will  be  indicated,  but  as  yet  he  is  very  comfortable, 
his  vision  is  intact,  and  he  is  well  enough  to  take  over  his  wife's  household 
duties  while  she  has  become  the  main  wage-earner. 


In  the  following  case,  unlike  the  foregoing,  some  doubts  might  be  expressed 
as  to  the  diagnosis. 

Case  XXXIII 

P.B.B.H.  Surg.  No.  4509.  A  Meniere's  syndrome  followed  by  variable  cerebral  nerve 
disturbances,  chiefly  right.  Operation.  Temporary  improvement.  Presumptive  cere- 
bellopontile-angle  (right  acoustic)  tumor. 

Mar.  29,  1916.  Admission  of  William  Ij.,  age  29,  a  clerk,  referred  by  Dr.  T.  J.  Burrage 
of  Portland,  with  intracranial  tumor  symptoms. 

Trauma.  A  fall,  striking  the  top  of  the  head,  ten  years  previously:  unconscious  for  14 
hours:  scalp  wound  sutured. 

Chronology  of  symptoms. — For  ten  years:  Stabbing  neuralgic  pains  in 
forehead,  eyes  and  left  upper  teeth:  also  considerable  headache  described  as 
a  sense  of  pressure.  Most  of  his  present  symptoms  he  dates  from  a  period  15  months  ago, 
and  he  is  not  certain  of  their  exact  order  of  onset. 

For  fifteen  months :  ''Dizzy  spells''  associated  with  faintness  and  a 
"buzzing  and  ringing"  tinnitus  in  the  right  ear,  and  accompanied  by  sudden 
uncontrolled  vomiting  and  vertigo  so  marked  that  he  has  occa- 
sionally fallen  to  his  hands  and  knees.  These  attacks,  which  resemble  a  Meniere's 
syndrome,  come  without  warning,  often  on  first  arising  in  the  morning,  and 
of  late  with  any  sudden  change  of  position  even  while  recumbent.     If  on  his  feet  he  would 
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stagger  and  fall  generally  to  the  left.  The  more  severe  of  these  attacks  may  last  several 
days. 

For  about  fifteen  months  also,  his  employer  has  complained  of  his  being  "  hard 
of  hearing."  The  patient  ascribes  this  to  the  noises  in  his  ears  and  does 
not  know  which  one  is  chiefly  affected.  He  has  had  some  auditory  hallucinations  ("church 
bells":  "strange  voices")  and  volunteers  that  he  is  a  sensitive  person  and  has  some  de- 
lusions of  being  persecuted. 

About  fifteen  months  also :  A  ten-week  period  of  parsesthesias  of  the 
right  side  of  the  face  and  loss  of  the  sense  of  taste  on  the  right.  These 
symptoms  subsided  for  six  weeks  and  returned  again  for  a  time,  together  with  a  sensa- 
tion of  drawing  of  the  right  face  so  that  he  was  unable  to  whistle.  A  right 
blepharospasm  has  been  present  and  noticed  by  his  friends  since  the  outset. 

For  one  year:  Numbness  and  parsesthesias  of  the  arms  and  legs, 
chiefly  on  the  right  with  some  subjective  weakness,  a  sense  of  fatigue,  and  a  tendency  to 
drop  objects  from  his  hands.  Unusual  drowsiness  has  been  noticeable.  For 
five  months  he  has  become  increasingly  unsteady  on  his  feet.  For  the  past  three  weeks 
there  has  been  an  increase  in  his  staggering  and  he  has  been  accused  of  drinking. 
Also  aloss   of   visual   acuity  and  double   vision. 

Positive  neurological  symptoms. — (A)  General  pressure.  Early  choked  disc  with  blur- 
ring of  nasal  margins :  more  right  than  left.     X-rays  show  no  pressure  changes. 

Deep  reflexes  equal  and  active  throughout  without  clonus. 

(B)  Localizing.  Head  held  tUted  to  right.  During  his  attacks  Kes  on  right  side,  as 
turning  to  left  provokes  nausea  and  vomiting.     No  suboccipital  tenderness. 

(1)  Cerebellar.  Nystagmus,  horizontal  and  rotary,  chiefly  confined  to  right  eye:  coarser 
to  right.  Marked  Rombergism:  falls  to  left.  Considerable  incoordination  of  left  hand, 
with  dysdiadococinesia.  Static  ataxia  marked :  requires  support  in  walking,  due  to  great 
dizziness. 

(2)  Extracerebellar.  Cerebral  nerves.  IIT^  =  Some  apparent  weakness  on  left.  V^h^ 
Variable  hypsesthesia  on  right  to  all  stimuli;  apparent  slight  hypsesthesia  on  left.  Left 
corneal  hyporefiexa  (?).  VI*''  =  Near  paralysis  on  left.  Persistent  diplopia.  VII*^  = 
Weakness  on  left  apparent  at  rest  and  on  expressional  movements:  winking  reflex  impaired. 
Relative  ageusia  on  right  tongue. 

VIII''^  =  Tinnitus  referred  at  present  to  left  ear:  also  subjective  lowering  of  hearing. 
Tests  inconclusive:  shghtly  reduced  air  conduction  on  right.  Weber  referred  to  right. 
Labyrinthine  responses  equal  right  and  left.  X-rays  of  pori  inconclusive  {cf.  later  studies 
Figs.  175,  176). 

IX*'',  X*"^,  XI*,  XII*'^  =  No  dysarthria  or  dysphagia.  Tongue  protrudes  occasionally 
to  right. 

(C)  Misleading.  Occasional  visual  and  olfactory  hallucinations.  Some  mental  change 
with  impairment  of  memory. 

Clinical  diagnosis. — "A  subtentorial  new  growth,  presumably  a  left  cerebellopontile- 
angle  lesion." 

April  1,  1916.  Operation. — Usual  bilateral  exploration.  No  marked  pressure.  Large 
posterior  cistern.  No  pressure  cone.  Unsatisfactory  exploration  of  each  recess  negative. 
Closure. 

Post-operative  note. — Considerable  nausea  and  vomiting  for  thi'ee  days.  Heahng 
normal  (Fig.  172).  The  discharge  note  on  April  26  records  a  marked  lessening  of  entire 
preoperative  symptomatology.  Cessation  of  discomforts,  of  nausea  and  vomiting,  of  the 
neuralgia  and  numbness,  of  the  diplopia  and  left  ophthalmoplegia,  facial  weakness,  tinnitus, 
Rombergism  and  staggering.  A  slight  lateral  nystagmus  persisted  and  some  dizziness, 
but  practically  no  other  residual  evidences  of  his  former  symptoms. 

Subsequent  notes. — Aug.  31,  1916.  Returns  for  observation.  Has  been  at  former 
work  since  the  end  of  April.  Subjective:  Slight  awkwardness  of  hands,  particularly  left, 
noticed  on  tying  cravat.     Occasional  slight  diplopia  on  looking  to  left.     Objective:    Shght 
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poorly  sustained  lateral  nystagmus.  Station  and  gait  normal.  Slight  awkwardness  of 
left  hand.  SUght  apparent  weakness  of  right  lower  face.  No  choked  disc.  The  X-ray 
shows  an  apparent  enlargement  of  the  right  porus  (c/.  later  studies,  Figs.  175,  176). 

Nov.  4,  1916.  Readmission.  Has  been  doing  well:  at  work:  marked  gain  in  weight: 
no  subjective  disturbances  until  two  weeks  ago,  when  there  was  a  temporary  return  of  the 
diplopia  and  right  facial  weakness  and  right  ageusia:  also  some  "nervousness."  Thinks 
his  hearing  is  less  good  and  there  is  a  "numb  sensation"  in  the  left  ear  as  though  he  were 
"going  to  have  an  earache." 

Status.  Discs  slightly  hypersemic  with  some  tortuosity  of  vessels  and  oedema  of  nasal 
margins.  A  positive  Romberg  sign :  gait  almost  perfect,  though  slight  dizziness  when  turn- 
ing sharply  to  the  left.  Nystagmus  coarser  to  left.  Conjugate  deviation  to  left  fatiguing. 
V*!^  =  Bilateral  corneal  arefiexa:    shght  objective  hypsesthesia  on  right.     VI*'' =  Diplopia 


Fig.  172. — Case  XXXIII,  18  days  after  operation,  showing  wound  healing. 

with  head  in  certain  positions.  ¥11*'^  =  Negative:  history  of  recent  right  (contralateral) 
weakness.  ¥111'''  =  Watch  3"  right:  1"  left.  Labyrinthine  tests  (caloric  and  rotary) 
give  practically  equal  reactions  from  both  sides. 

Mar.  13,  1917.  Reports  for  examination.  Continues  well:  at  work  (Figs.  173,  174). 
Aside  from  a  slight  Romberg  and  slight  nystagmus  to  the  right,  there  are  practically  no 
positive  neurological  findings.  Gait  normal.  Disappearance  of  the  divergent  squint. 
Stereo-Rontgenograms  show  normal  pori  interni  on  the  two  sides  (Figs.  175,  176). 

Comment. — This  case  has  been  chosen  to  illustrate  the  average  uncer- 
tainties of  diagnosis  at  a  stage  of  a  presumed  lesion  in  which  the  extracerebellar 
symptoms  are  fluctuating  and  more  or  less  bilateral,  and  before  there  is  any 
definite  certainty  of  impairment  of  the  acoustic  nerve.     The  decompression 
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Fig.  173  Fig.  174 

Figs.  173,  174. — Case  XXXIII.     Condition  after  one  year:    practically  invisible  wound  after  accurate  closure. 


Fig.  175  Fig.  176 

Figs.  175,  176. — Case  XXXIII.     Untouched  prints  from  the  pairs  of  stereoscopic  plates  showing  normal  right 
and  left  pori  interni.     Ideal  "  collar  button"  position. 

10 
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has  so  far  relieved  the  general  pressure  symptoms  and  greatly  ameliorated  the 
cerebellar  manifestations  which,  however,  pointed  fairly  conclusively  to  a 
lesion  on  the  left.  The  cerebral  nerve  disturbances  have  been  more  marked 
on  the  right,  the  side  of  the  original  Meniere's  syndrome.  On  this  side  there 
appeared  to  be  an  enlargement  of  the  porus,  but,  as  has  been  true  of  several 
other  cases,  this  was  subsequently  disproved  by  stereoscopic  studies. 


Other  examples  might  be  given  of  presumed  though  unverified  tumors 
from  the  35  cases  in  the  series  so  designated.  The  enumeration  of  others 
would  too  greatly  prolong  this  study,  which  must  necessarily  be  based  chiefly 
on  the  verified  cases.  The  four  clinical  histories  which  have  been  abstracted, 
however,  illustrate  firstly  an  almost  certain  case  (Case  IV):  another  (Case 
XXXI),  somewhat  less  certain  though  also  with  an  arachnoid  accumulation 
over  the  cyst:  a  third  (Case  XXXII)  with  fairly  characteristic  symptoms  of 
recent  onset:  and  a  fourth  (Case  XXXIII)  with  a  somewhat  more  obscure 
clinical  picture.  All  of  these  cases,  as  can  be  seen,  improved  greatly  as  a 
result  of  the  decompressive  after-effects  of  their  cerebellar  exploratory  crani- 
ectomy. In  this  respect  Case  IV  is  perhaps  exceptional  with  fairly  quiescent 
symptoms  for  nearly  eight  years:  Case  XXXI  is  perhaps  more  nearly  the 
average,  with  a  survival  for  about  three  years  uninfluenced  by  a  further  opera- 
tion :  Case  XXXII  will  doubtless  reach  the  limit  of  benefit  from  the  decom- 
pression ere  long,  and  Case  XXXIII,  if  the  patient  actually  has  an  acoustic 
neuroma,  should  continue  relatively  free  from  symptoms  for  two  years  more. 

It  may  be  of  some  interest  to  note  that  when  this  short  chapter  was  first 
planned.  Case  XXVIII  of  the  present  verified  series  was  one  of  the  non- 
certified  cases  selected  for  inclusion  here,  for  her  symptoms  on  her  first  ad- 
mission were  in  many  ways  comparable  to  those  shown  at  present  by  Case 
XXXIII. 

In  assuring  the  diagnosis  of  these  suspected  cases  in  which  an  operation 
for  one  reason  or  another  has  fallen  short  of  disclosing  the  expected  lesion — 
granting  the  possibility,  of  course,  that  it  is  there — one  would  like  to  lean  more 
heavily  than  is  now  possible  on  the  condition  of  the  porus  acusticus  internus, 
and  it  is  hoped  that  time  will  improve  our  methods  of  detecting  changes  in  the 
canal. 

As  matters  stand  at  present,  one  is  reminded  of  the  discussions  pertaining 
to  the  diagnosis  of  other  lesions,  such  for  example  as  a  duodenal  ulcer,  in  which 
some  regard  the  Rontgenographs  as  the  most  important,  some  the  clinical 
examination,  and  some  the  patient's  history  as  the  most  significant.  I  n 
the  case  of  an  acoustic  tumor,  the  order  of  rela- 
tive value  would  be  first  the  history,  second  the 
neurological  examination,  and  third  the  X-ray. 
Of  course  an  X-ray  negative  may  alone  suffice  if  it  shows  a  dilated  porus, 
just  as  it  may  in  the  case  of  a  duodenal  ulcer  when  it  shows  a  definite  filling 
defect,  but  a  dilated  porus  is  unfortunately  less  common  than  Henschen's 
studies  had  led  us  to  expect,  and  is  only  of  value,  therefore,  as  confirmatory 
evidence.  For  the  present,  chronology  of  the  symptoms 
remains  unquestionably  the  most  important  fac- 
tor in  the  diagnosis  and  should  be  patiently  unraveled  in  every 
patient  with  a  cerebellopontile-angle  syndrome. 


CHAPTER  V 
ETIOLOGY  AND  INCIDENCE 

Relation  to  trauma  and  infection. — Unlike  other  forms  of  intracranial 
tumor,  particularly  the  fibro-endotheliomata*  arising  from  the  meninges, 
trauma  does  not  seem  to  have  played  any  very  im- 
portant antecedent  role  in  this  series  of  cases.  In  only 
six  of  the  patients  in  the  present  series  (e.  g..  Cases  II,  VII,  X,  XXVI,  XXVIII 
and  XXIX)  was  there  any  definite  history  elicited  of  a  cranial  injury  of  some 
possible  etiological  moment.  In  most  of  them  the  trauma  had  been  received 
a  number  of  years  before  the  onset  of  symptoms,  though  it  is  of  interest  that 
in  all  the  blow  was  an  occipital  one. 

The  literature,  however,  contains  many  examples  in  which  there  appears 
to  be  a  definite  relation  to  trauma.  A  few  may  be  cited.  In  one  of  the  very 
early  reports  (1867)  Briickner,^®  in  describing  the  case  of  his  own  wife,  attrib- 
uted her  symptoms  to  a  fall  on  the  ice,  with  a  blow  on  the  occiput,  which 
occurred  three  years  before  the  onset  of  deafness.  Another  and  more  rapid 
case  was  reported  from  the  Salpetriere  by  Collin  and  Barbe,^"  with  early 
symptoms  and  death  in  26  months  after  the  injury — a  very  short  story  for 
one  of  these  lesions.  In  Alagna's^  carefully  studied  case  of  a  young  soldier 
the  symptoms  were  the  definite  sequel  of  an  occipital  injury. 

According  to  Henneberg  and  Koch'^^  there  is  very  often  an  antecedent 
history  either  of  injury  or  of  otitis  media  (c/.  Cases  I,  VII  and  XV)  or  of  otor- 
rhoea,  and  Hessler  is  said  to  have  assembled  nineteen  examples  of  acoustic 
tumor  in  patients  who  had  suffered  from  ear  diseases.  In  reviewing  the 
present  series  of  cases  it  was  anticipated  that  such  a  history  would  prove  to 
have  been  more  frequently  elicited,  for  we  have  labored  somewhat  under  the 
impression  that  some  insult,  traumatic  or  infective,  played  a  significant  role 
in  the  causation  at  least  of  the  meningeal  growths  with  which  the  acoustic 
tumors  had  originally  been  classified. 

Embryonal  rests.- — Sternberg,  ^^"^  as  may  be  recalled,  regarded  the  tumors  as 
in  all  likelihood  of  embryonal  origin  and  he  attributed  them  to  an  anlage  of 
glia  tissue  which  might  be  either  in  the  nerve  itself  or  outside  of  it,  thus  ex- 
plaining the  cases  in  which  the  nerve  spanned  rather  than  traversed  or  became 
lost  in  the  substance  of  the  tumor.  The  V*'S  VII*'S  VIII*'\  IX.'^  and  X^i^ 
pairs,  the  so-called  dorsal  cerebral  nerves,  develop  from  the  tissue  band  lying 
between  the  ectoderm  and  the  dorsal  face  of  the  neural  tube  and,  as  we  shall 
see,  a  neuroglia  sheath  extends  for  some  distance  onto  these  nerves,  in  the  case 
of  the  acusticus  even  as  far  as  the  internal  auditory  meatus. 

*  An  interesting  description  has  been  given  by  Weygandt-^"  of  a  patient  with  a  cere- 
bellopontile  tumor  which  so  definitely  followed  an  injury  as  to  have  made  it  the  occasion  for 
litigation.  The  lesion  in  the  end  proved  to  be  an  endothelioma  of  the  angle  and  not  a  true 
acoustic  tumor. 
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Verocay/^^  whose  conclusions  will  be  quoted  in  full  (p.  215),  also  regarded 
these  lesions  as  attributable  to  a  rest  of  embryonal  tissue  in  the  nerve,  and  it  is 
also  Henschen's  suggestion  that  embryonal  connective  tissue  may  persist  in 
the  binding  tissue  of  the  acoustic  fibres  longer  than  in  the  other  cerebral 
nerves  and  that  the  tmnors  arise  from  the  proliferation  of  this  tissue. 

Reference  has  already  been  made  to  Orzechowski's^^^  belief  that  cerebello- 
pontile-angle  tumors  arose  more  often  from  an  anlage  of  the  middle  wall  of 
the  recess  than  from  the  nerves.  Unquestionably  the  angle  has  a  complex 
structure  and  in  the  course  of  its  development  tissue  rests  may  be  deposited, 
just  as  they  are  in  the  development  of  the  pituitary  body,  and  give  rise  later 
on  to  neoplastic  growths.  These  tumors,  however,  are  more  apt  to  be  of  a 
teratomatous  nature  and  lesions  of  this  sort  have  been  described  in  the  lateral 
recess  of  lower  animals  (Lutz^^^)  as  well  as  of  man.  Spiller^^^  has  briefly  re- 
ported a  case  which  he  believes  to  be  of  this  nature,  and  doubtless  most  of  the 
teratomas  found  in  the  angle  have  such  an  origin.  They  certainly  cannot  be 
mistaken  anatomically  nor  are  they  likely  to  be  confused  clinically  with  the 
tumors  which  actually  arise  in  the  substance  of  the  VIII*^'  nerve. 

It  should  be  noted  in  connection  with  these  unilateral  acoustic  tumors, 
even  though  they  undoubtedly  are  related  to  the  bilateral  tumors  which  not 
infrequently  occur  in  von  Recklinghausen's  disease,  that  no  familial 
examples  have  ever  been  recorded  nor  any  recognizable 
hereditary  tendency  in  the  direction  of  parental  generalized  neurofibroma- 
tosis. In  this  disease,  however,  there  is  unquestionably  some  fault  of  devel- 
opment on  the  part  of  the  peripheral  nerves,  and  this  coupled  with  the  fact 
that  the  histology  of  the  cerebral  nerve  tumors  of  central  neurofibromatosis  is 
identical  with  that  of  the  solitary  tumors  of  the  acusticus  makes  it  probable 
that  they  are  due  to  the  same  underlying  anlage,  which  may  therefore  be  re- 
garded as  more  likely  to  occur  in  the  VIII*^  than  in  the  other  cerebral  nerves.* 

Effect  of  pregnancy.— It  has  been  a  matter  of  frequent  observation  that 
brain  tumors,  particularly  gliomas,  may  either  arise  during  pregnancy  or, 
what  is  more  likely,  their  growth  becomes  accelerated  during  this  state. 
This  seems  to  be  true  also  of  the  acoustic  neuromas,  and  it  was  particularly 
apparent  in  Case  V  of  this  series — a  patient  whose  symptoms  had  become 
latent  but  reappeared  during  a  pregnancy:  again  two  years  after  her  first 
operation,  when  she  was  considered  well,  a  second  pregnancy  was  followed  by 
a  rapid  return  of  symptoms.  It  may  be  noted  also  in  Case  XXX  that  the 
onset  of  symptoms  coincided  with  her  first  pregnancy. 

Similar  observations  have  been  made  by  others.  Thus  v.  Leyden,^^^  in 
connection  with  a  case  of  recess  tumor,  suggested  that  under  the  influence  of 
the  vegetative  changes  which  occur  during  pregnancy  there  is  either  a  dis- 
position for  tumors  to  develop  or  a  pre-existing  lesion  may  be  excited  to  a 
more  rapid  growth.  WestphaP^^  has  also  reported  a  case  in  which  the  first 
symptom  occurred  during  one  pregnancy,  with  an  exacerbation  of  symptoms 
during  a  succeeding  one.     Many  other  examples  might  be  cited. 

*  It  may  be  pointed  out  that  isolated  fibroneuromas  in  the  lateral  recess,  of  the  same 
histological  nature  as  those  arising  from  the  acoustic  nerve  and  giving  a  very  similar  syn- 
drome, have  been  described  as  arising  from  the  VII*'^  nerve  by  Raymond,  Huet  and 
Alquier,!*^  and  from  the  IX'''  by  Gierlich.^^  They  must  be  very  rare,  however,  and  as 
Raymond  and  his  collaborators  make  no  reference  to  the  VIII*'^  in  their  report,  some  doubt 
must  be  cast  on  their  observation. 
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Incidence 

Sex. — In  this  present  series  of  30  certified  cases  there  happened  to  be  18 
females  and  12  males.  From  this  one  might  conclude  that  the  lesion  was 
more  common  in  women,  although  Bruns  and  Gowers  came  to  believe  that  it 
is  twice  as  frequent  in  men.  The  numbers  are  too  small  for  reliable  conclu- 
sions, as  shown  by  those  given  by  Henschen,  for  in  his  earlier  dissertation^^ 
he  assembled  from  the  literature  prior  to  1910,  records  of  136  verified  examples 
of  solitary  acoustic  tumor,  and  in  the  succeeding  five  years,  109  additional 
ones.  Of  these  245  cases  the  sex  was  known  in  225,  104  males  and  121 
females,  showing  that  there  is  no  definite  predisposition  to 
these    lesions    in     either    sex. 

Situation. — The  tumor,  moreover,  shows  no  definite  predilection  for  the 
right  or  left  side,  though  our  small  figures  might  suggest  the  contrary.  In 
the  30  recorded  cases  the  right  acoustic  chanced  to  be  involved  in  12,  and  the 
left  in  18  instances,  but  Henschen's  larger  assemblage  of  cases  shows  definitely 
that  one  side  is  no  more  likely  to  be  affected  than 
the   other,   nor  is  there  any  reason  to  see  why  it  should  be.* 

Age. — Of  more  interest  and  importance  is  the  period  of  life 
at  which  these  tumors  occur.  The  average  age  of  the  30 
patients  with  the  verified  lesions  in  this  series  at  the  tune  of  their  admission 
was  38.1  years.  The  youngest  patient  (Case  XXV)  was  21,  Case  XV  was  22, 
and  Case  XI  was  23  years  of  age,  and  the  two  oldest  patients,  Cases  XVII 
and  XVIII,  were  both  53  years  of  age.  However,  as  shown  by  the  following 
table,  the  greatest  number  of  cases  fall  in  the  fifth 
decade. 

21-25  =  4 

26-30  =  6 

31-35  =  2 

36-40  =  3 

41-45  =  7 

46-50  =  6 

51-53  =  2 

These  figures,  however,  are  of  less  importance  than  those  recording  t  h  e 
age  at  onset  of  the  first  symptom,  which  should  give  an  approximate 
idea  (though  an  imperfect  one  since  the  tmnors  doubtless  may  be  present  for 
long  without  giving  sjmiptoms)  as  to  the  decade  in  which  the  growth  begins. 
Unfortunately,  however,  more  often  than  otherwise  the  patients  have  no  recol- 
lection or  record  of  the  time  of  onset  of  the  auditory  symptoms,  which  are 
stated  to  have  been  present  "for  many  years"  or  "for  a  long  time"  and  can 
only  recall  with  some  precision  the  time  of  onset  of  the  suboccipital  discom- 
forts, the  unsteady  gait,  the  loweiing  of  vision,  or  some  equally  distressing 
symptoms  or  combination  of  symptoms  from  which  they  usually  date  the 
beginning  of  their  trouble.      As  recorded,  however,  the   figures  for  the  30 

*  To  show  the  futility  of  drawing  conclusions  from  small  figiu-es,  it  may  be  stated  that 
when  these  calculations  were  first  made  there  were  24  cases  equally  di\'ided  between  the 
sexes  and  also  between  the  right  and  left  side,  but  much  the  larger  nimiber  of  left  lesions 
were  in  males  and  of  right  in  females.  The  last  six  tumors  in  the  series  were  all  on  the  left 
and  mostly  in  women. 
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certified  cases  show  approximately  an  average  onset  of  initial 
symptoms  before  admission  of  four  years.  The  ex- 
tremes are  represented  by  Case  XXV  of  six  months,  and  Case  IX  of  ten  years, 
though  Case  XXIX,  as  may  be  recalled,  gave  a  history  of  impaired  hearing 
since  childhood.  Any  attempt,  therefore,  to  give  with  any  exactitude  the 
average  age  of  onset  is  futile,  but  such  as  they  are,  the  figures 
show  that  it  was  34.1  years  for  the  27  verified  cases  which  fur- 
nished data  sufficiently  dependable  for  this  calculation. 

What  is  chiefly  significant  about  these  figures  is  the  fact  that  the 
symptoms  of  an  acoustic  tumor  rarely  occur  be- 
fore the  third  decade  of  life,  for  the  earliest  age  from  which 
s3rmptoms  might  definitely  be  traced  was  19  in  only  one  case  in  the  series 
(Case  XI).  Hence  one  may  be  justified  in  the  conclusion  that  a  patient 
under  20  with  a  cerebellopontile-angle  syndrome 
in  all  likelihood  has  a  lesion  other  than  an  acous- 
tic tumor.*  This  rule,  however,  must  be  taken  with  reservations, 
for  Henschen's  tables  relating  to  the  age  of  onset  of  first  symptoms  in  the 
series  of  165  supposedly  verified  acoustic  tumors  show  3  cases  in  the  first  clec- 
adej  and  17  in  the  second,  whereas  in  the  third,  fourth  and  fifth  the  numbers 
mount  rapidly  to  39,  53  and  42.  It  of  course  all  depends  upon  what  one 
regards  as  "premonitory  symptoms"  and,  as  has  been  pointed  out,  our  his- 
tories are  necessarily  imperfect  in  this  respect. 

Despite  these  exceptions  to  the  rule  given  above,  there  seems  to  be  no 
doubt  but  that  patients  with  acoustic  tumors  on  the  average  do  not  present 
themselves  until  a  somewhat  more  advanced  age  than  do  those  with  other 
subtentorial  lesions.  In  the  certified  tumors  involving  the  hind  brain  in  our 
Brigham  Hospital  series,  excluding  the  acoustic  tumors,  the  average  age  on 
admission  was  23.2,  and  it  may  be  pointed  out  that  when  cerebellar 
symptoms  occur  in  the  first  two  decades  an  in- 
tracerebellar  tumor,  more  often  a  glioma,  may 
be    suspected. 

Expectation  of  life. — It  would  be  interesting  to  have  some  definite  figures 
regarding  (1)  the  average  duration  of  auditory  symptoms  before  signs  of  in- 
volvement of  other  structures  in  the  recess  occur,  (2)  the  time  at  which  gen- 
eral pressure  disturbances  indicating  a  ventricular  hydrops  may  be  looked 
for,  and  (3)  the  expectation  of  life  in  unoperated  cases  after  the  onset  of  these 
pressure  symptoms,  in  order  to  compare  the  figures  with  the  expectation  of 
life  when  an  operation  has  been  undertaken.  There  can  be  no  doubt  but  that 
with  the  commonly  recorded  mortality  of  70  per  cent  for  operations  for  cere- 
bellopontile-angle tumors  the  average  expectation  of  life  would  be  greater 
without  operation,  and  this  Tooth^^^  has  shown  to  be  apparently  true  of  the 
tumor  operations  which  formed  the  basis  of  his  studies. 

Figures,  however,  cannot  record  the  comparative  improvement  in  comfort 
of  the  survivors  nor  contrast  it  with  the  status  of  those  in  whom  the  timior  is 

*  It  should  be  pointed  out  that  this  apphes  to  isolated  acoustic  tumors.  Individuals 
with  generaUzed  neurofibromatosis  and  wide-spread  disease  may  have  acoustic  tumors,  even 
bilateral  ones,  at  a  much  earlier  age,  as  in  Berggriin's  remarkable  case  of  a  child  of  eleven. 

t  For  example,  Druault's-^^  patient  was  a  young  woman  of  19,  the  onset  of  whose  audi- 
tory symptoms  had  occurred  abruptly  at  about  10  years  of  age. 
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allowed  to  run  its  course  for  a  few  months  longer  without  intervention.  In 
the  only  unoperated  case  in  the  series  (Case  XXX)  the  duration  of  life  was 
seven  months  (the  symptoms  admittedly  were  very  advanced  at  the  time  she 
came  under  observation).  On  the  other  hand  the  average  duration  of  life, 
even  after  little  more  than  a  simple  suboccipital  decompression,  appears  to  be 
from  three  to  four  years  (e.  g.,  Cases  II  and  III)  and  may  be  much  longer 
(e.  g.,  Case  IV),  whereas  after  a  partial  intracapsular  enucleation  this  period 
may  be  greatly  prolonged  (e.  g.,  Cases  V,  VI,  and  XI). 

A  general  average  impression  of  what  these  patients  recount,  of  what 
they  show,  and  of  what  they  may  expect,  is  as  follows :  auditory  symptoms  of 
about  four  years'  duration;  general  pressure  symptoms,  which  have  finally 
led  to  their  hospital  admission,  of  from  6  months  to  a  year's  duration;  an 
expectation  of  life  with  increasing  discomforts  and  blindness  of  from  6  months 
to  a  year  without  operation :  an  expectation  of  life  with  vision  preserved  and 
relatively  free  from  discomforts,  averaging  from  3  to  4  years  after  a  simple 
wide  decompression :  and  from  5  years  upward  if  a  more  or  less  thorough  enu- 
cleation is  successfully  performed.  This  is  merely  an  impression  gained  by 
past  experiences:  it  is  hoped  that  it  may  be  greatly  modified  for  the  better 
by  future  ones. 

Summary 

Acoustic  tumors  apparently  arise  from  embryonic  tissue  rests  in  the  periph- 
eral end  of  the  nerve  and  their  growth  may  possibly  be  influenced  by  such 
elements  as  trauma,  local  infection,  or  pregnancy.  From  the  present  series 
they  appear  to  be  somewhat  more  conamon  in  women  and  more  often  on  the 
left  side.  The  average  age  of  onset  has  been  34  years;  hospital  admission 
and  operation  on  the  average  date  four  j^ears  later. 


CHAPTER  VI 
SYMPTOMATOLOGY 

The  chronology  of  symptoms  in  the  foregoing  series  of  cases  makes  it  clear 
that  the  clinical  diagnosis  of  an  acoustic  tumor 
can  be  made  with  reasonable  assurance  only  when 
auditory  manifestations  definitely  precede  the 
evidences  of  involvement  of  other  structures  in 
the  cerebellopontile  angle.  This  is  characteristic  of  so 
large  a  percentage  of  the  clinical  histories  that  the  exceptions  (e.  g.,  Cases 
XXII,  XXV  and  XXX)  merely  serve  to  make  it  the  more  striking.  Hence 
when  the  inaugural  symptoms  of  a  growth,  ob- 
viously situated  in  the  angle,  have  another  se- 
quence with  secondary  acoustic  symptoms,  the 
diagnosis  must  remain  uncertain  until  the  lesion 
is    exposed.* 

The  significance  of  this  does  not  seem  to  have  been  heretofore  sufficiently 
emphasized,  nor  was  it  appreciated  when  the  study  of  these  cases  was  first 
undertaken,  and  it  must  be  confessed  that  in  most  of  the  clinical  histories  the 
fact  was  hidden  in  a  mass  of  symptomatic  details,  while  in  others  it  has  only 
been  brought  to  light  by  subsequent  inquiries  directed  toward  this  particular 
matter. 

It  would  appear  that  patients  rarely  call  attention  to  the  premonitory 
auditory  symptoms,  which  are  either  forgotten  or  are  not  associated  with  the 
subsequent  and  more  incapacitating  phenomena,  and  it  is  equally  certain  that 
the  sequence  is  apt  to  be  slighted  by  the  questioner.  Jumentie,^^  for  example, 
states  that  auditory  troubles  in  most  cases  are  the  first  to  occur  and  may  long 
be  the  only  indication  of  the  affection,  and  yet  no  indication  of  the  fact  occurs 
in  the  history  of  any  of  his  eight  certified  cases.  On  the  other  hand,  a  pro- 
gressive unilateral  loss  of  hearing,  if  unattended  by  tinnitus,  may  not  be 
observed  by  the  patient,  and  it  is  interesting  to  note  how  often,  when  it  is 
observed,  attention  is  called  to  the  fact  by  disability  in  the  use  of  the  tele- 
phone (c/.  Cases  XX,  XXIV,  XXV  and  XXVIII). 

It  is  rare  for  the  VIII*''  nerve  to  be  the  only  one  affected  by  the  time  these 
patients  present  themselves  in  a  neurological  clinic,  but  Table  4  (p.  162) 
shows  that  this  was  true  of  two  cases  in  the  series  (Cases  X  and  XX),  and 
practically  so  in  two  others  (Cases  XVI  and  XVII),  not  even  the  corneal 

*  These  statements  may  be  a  little  extreme,  for  there  are  many  authentic  case  histories 
in  which  the  acoustic  symptoms  were  unquestionably  late  in  appearance.  The  matter  was 
emphasized  by  Sorgo^"  in  the  discussion  of  his  case.  Doubtless  a  tumor  which  arises  in  the 
free  course  of  the  nerve  may  reach  a  size  sufficient  to  produce  local  symptoms  without 
affecting  the  conductivity  of  the  fibres  of  the  nerve  itself.  A  neuroma  of  a  peripheral  nerve 
may  similarly  leave  the  nerve  fibres  for  long  unimpaired. 
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reflex  on  the  side  of  the  lesion  being  impaired.  A  distinctive  feature,  more- 
over, of  the  auditory  phenomena  in  these  cases  Hes  in  their  unin- 
terrupted progress  from  the  first  signs  of  irrita- 
tion of  the  nerve  to  the  stage  of  paralysis  or  near 
paralysis,  and  in  this  respect  the  symptoms  referable  to  the  acasticus 
differ  essentially  from  the  other  cerebellopontile-angle  symptoms,  which,  as 
will  be  pointed  out,  are  characteristically  variable  in  their  intensity  or  even 
actually  fugitive. 

It  is  fitting,  therefore,  that  the  acusticus  should  first  engage  our  attention 
and  that  the  symptoms  referable  to  other  adjacent  structures  be  taken  up 
subsequently,  so  far  as  possible,  in  the  order  of  their  occurrence. 

The  Auditory  and  Labyrinthine  Symptoms 

The  N.  cochlearis. — In  twenty-five  out  of  the  thirty*  cases  the  in- 
augural symptoms  were  auditory,  varying  from  a  re- 
corded period  since  childhood  (?)  in  one  instance  (Case  XXIX),  of  ten  years 
(Case  IX),  of  nine  years  (Case  IV)  and  of  seven  years  (Case  XIII)  at  one  ex- 
treme, to  a  few  months  before  the  patient's  admission  at  the  other.  In  view 
of  this  predominant  number  of  positive  cases  it  is  quite  probable  that  had  the 
matter  been  pursued  in  some  of  the  earlier  cases  which  stand  as  exceptions  to 
the  rule  (e.  g..  Cases  VII  and  XI),  a  primary  history  of  auditory  symptoms 
might  have  been  elicited. 

Individuals  differ  greatly  in  their  ability  to  recall  the  order  of  onset  of 
their  early  symptoms,  particularly  when  they  are  of  long  duration,  and  this 
is  accentuated,  of  course,  when  their  faculties  have  become  dulled  by  a  sec- 
ondary hydrocephalus.  Thus  in  Case  XVII  the  fact  was  subsequently  elic- 
ited from  the  patient's  wife  that  for  two  years  before  the  onset  of  his  deafness 
he  had  often  been  kept  awake  at  night  by  a  buzzing  in  his  ears;  this  he  had 
completely  forgotten  when  his  history  was  first  taken.  However,  in  Case 
XXIII,  according  to  the  patient's  recollection  there  was  no  definite  priority 
in  the  disturbance  of  hearing  over  some  of  the  other  symptoms;  the  literature 
contains  many  cases  with  a  similar  history  and  we  must  accept  the  fact  that 
the  acoustic  symptoms  may  long  remain  latent.  Case  XXII  remains  the 
single  unquestioned  example  of  secondary  rather 
than  inaugural  auditory  manifestations,  but  the 
unusual  features  possessed  by  the  growth  readily  explain  why  it  should  be  an 
exception  to  the  general  rule. 

Tinnitus  of  one  form  or  another  and  variously  likened  to  a  ringing 
or  buzzing  or  roaring,  and  from  the  faint  sound  of  a  sea  shell  to  the  rush  of  a 
train,  usually  preceded  the  onset  of  deafness.  In  a  few  cases,  however 
(e.  g..  Cases  X,  XX  and  XXIX),  no  history  of  tinnitus  was  volunteered  or 
elicited,  though  it  may  of  course  have  occurred,  and  in  one  or  two  cases  (e.  g., 

*  Inasmuch  as  the  diagnosis  in  Cases  XXXI  to  XXXIII,  which  have  been  given  as 
types  of  presumable  though  unverified  examples  of  acoustic  tumor,  has  been  based  largely 
on  our  studies  of  the  symptomatology  of  the  verified  cases,  they  will  be  excluded  from  the 
figure  percentages  in  this  chapter.  It  goes  without  sa>ang  that  the  chronology  of  the  sAinp- 
toms  is  more  or  less  similar  in  the  other  thirty-two  miverified  cases  in  the  series,  not  included 
in  this  report. 
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Case  VIII)  it  was  a  late  symptom.*  Indeed  in  some  instances  the  loss  of 
hearing  on  the  affected  side  was  an  accidental  finding  not  preceded  by  any 
noises  (e.  g.,  Case  XX);  in  one  or  two  other  instances  complete  deafness  was 
of  sudden  occurrence  (e.  g.,  Case  XXVI)  without  premonitory  symptoms, 
whereas  in  still  another  patient  (Case  X)  there  was  antecedent  pain  in  the 
ear  (trigeminal?),  and  deafness  without  preceding  tinnitus  was  of  abrupt 
onset.  Similar  observations  have  been  made  by  others.  Thus  in  Meyer's 
case^^^  there  was  abrupt  loss  of  hearing  following  an  attack  of  dizziness. 

Occasionally,  as  in  Case  VIII,  tinnitus  has  persisted  even  when  there 
appeared  to  be  complete  loss  of  air  conduction,  and  in  one  or  two  instances 
when  it  has  been  late  in  onset  (e.  g..  Case  XIII)  the  noises  were  referred  to  the 
contralateral  ear.  Indeed  in  seven  cases,  as  can  be  seen  from  the  table  (p.  162) 
the  tinnitus  has  actually  been  bilateral  or  at  least  subjectively  referred  to 
both  ears. 

All  of  these  case  histories,  as  may  be  emphasized,  record  the  examinations 
made  by  at  least  two  and  often  by  three  or  four  observers  and,  what  is  more, 
when  there  has  been  any  uncertainty  or  confusion  regarding  certain  symptoms 
the  tests  have  always  been  repeated  on  subsequent  examination.  In  review- 
ing the  records  it  has  been  of  interest  to  find  that  the  first  observer  in  going 
over  the  cerebral  nerves  has  sometimes  been  confused  regarding  the  ques- 
tion of  deafness,  and  in  a  number  of  the  patients  it  was  thought 
that  bone  conduction  was  present  and,  in  some  instances,  air  conduction  also, 
when  both  were  subsequently  disproved.  The  absence  of  the  latter,  indeed, 
has  only  been  absolutely  certified  in  some  patients  by  the  complete  deafness 
to  external  sounds  which  ensues  when  the  unaffected  ear  is  being  irrigated  in 
the  course  of  the  caloric  tests.  As  Grey^^  points  out,  the  perception  of  after 
tones  and  the  transmission  of  tones  of  the  fork  to  the  opposite  ear  somewhat 
interfere  with  the  Rinne  test  and  not  infrequently,  even  with  acoustic  tumors 
of  large  size,  the  tones  perceived  by  the  unaffected  ear  are  referred  by  the 
patient  in  part  to  the  diseased  side. 

All  of  this  goes  to  show  that  absolute  deafness  is  al- 
most as  difficult  to  certify  as  an  absolute  loss  of 
the  vestibular  reactions  in  these  cases.  It  is  true  that  the 
majority  of  patients  in  the  series  by  the  time  of  their  admission  appeared  to 
have  a  complete  acoustic  paralysis.  But  this  was  not  true  of  all,  for  about 
seven  of  the  patients  showed  either  some  preservation  of 
hearing  for  certain  tones  of  the  Galton  whistle 
or  the  fork  or  even  of  the  voice  (c/.  Case  XXIX)  and  in  a  some- 
what smaller  number  labyrinthine  responses  to  caloric 
tests  were  retained.  This  suggests  that  a  complete  vestibular 
paralysis  is  more  frequent  than  a  complete  cochlear  one,  which  is  in  line  with 
Henschen's  view  that  these  tumors  arise  more  often  from  the  vestibular  nerve. 
The  tabulation  of  symptoms  shows,  however,  that  when  some  auditory  func- 
tion is  retained,  some  labyrinthine  responses  can  usually  be  elicited  (Cases 
XXI,  XXVIII  and  XXIX).     Only  in  one  case  (Case  XVI)  was  there  incom- 

*  It  is  notable  that  Toynbee's  early  case,  which  was  apparently  an  accidental  post- 
mortem finding,  though  this  is  not  stated,  had  a  history  of  a  slowly  progressive 
loss  of  hearing  of  twenty  years'  duration,  unaccompanied 
by   any   noises   in   the   ears. 
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plete  deafness  with  loss  of  labyrinthine  responses,  whereas  the  reverse  was 
apparently  true  in  Case  VIII,  though  this  patient  was  observed  when  we  were 
comparatively  unfamihar  with  the  labyrinthine  reactions. 

It  should  be  noted  in  this  connection  that  a  considerable  number  of  the 
patients  who  were  completely  deaf  before,  regained  some  hearing  after  opera- 
tion (e.  g.,  Cases  V,  XV,  XX  and  XXVI).  It  is  my  impression  that  a  return 
of  function  in  the  vestibular  nerve  is  less  likely  to  occur  (e.  g.,  Case  XXVI), 
though  in  one  instance  (Case  XXII)  normal  auditory  and  labyrinthine  re- 
sponses for  the  time  being  have  been  completely  restored.  This  all  goes  to 
show  that  intact  fibres  may  still  traverse  these  tu- 
mors or,  what  is  more  likely  in  view  of  the  char- 
acter of  the  operations  performed,  be  incorpo- 
rated in  or  near  the  capsule  and  regain  some  meas- 
ure of  their  functional  activity  when  released 
from  tension.  The  fact,  too,  that  nerve  fibres,  supposed  by  some  to 
be  newly  formed  fibres,  are  occasionally  encountered  in  histological  prepara- 
tions from  these  growths  is  thus  accounted  for.  This  explanation  has  also 
been  regarded  as  probable  by  Alexander'^  on  the  basis  of  the  very  early  tumor 
which  he  had  the  opportunity  of  studying,  and  was  particularly  well  shown  in 
the  case  reported  with  Frankl-Hochwart.^ 

In  one  of  our  more  recent  operations  (Case  XXVI)  upon  a  comparatively 
young  tumor,  a  small  bundle  of  fibres  could  be  seen  passing  from  the  meatus 
over  the  surface,  but  they  must  have  been  functionally  blocked,  for  deafness 
was  complete.  An  interesting  observation  was  made  by  Biggs^^  on  a  case 
with  verified  bilateral  acoustic  tumors  which  were  of  quite  unequal  size;  the 
larger  tumor  occupied  the  side  on  which  some  hearing  had  been  retained. 

The  N.  vestibularis. — With  all  of  this  emphasis  which  has  been  laid  upon 
inaugural  auditory  manifestations  it  must  not  be  over- 
looked that  there  are  two  divisions  of  the  nerve  and 
that  the  radix  vestibularis  may  be  primarily  in- 
volved, so  that  symptoms  on  the  part  of  the  laby- 
rinthine apparatus  often  precede  any  disturb- 
ances of  hearing.  Reference  has  already  been  made  to  Henschen's 
view  that  the  vestibular  branch  is  the  one  more  apt  to  be  the  primary  seat  of 
the  lesion,  and  examples  of  acoustic  tumor  have  been  observed  in  wliich  the 
cochlearis  was  functionally  and  anatomically  unimpaired  (Mayer^-°).  This 
being  so,  one  would  expect  a  history  of  vertiginous  attacks 
to  be  frequently  recorded  among  the  initial  symptoms. 

Thovigh  a  sensation  of  giddiness,  usually  relieved  by  recumbency,  is  not 
uncommon,  in  only  one  patient  (Case  IV)  was  the  early  liistory  so  definitely 
associated  with  attacks  of  vertigo  and  falling  as  to  lead  to  the  diag- 
nosis of  Meniere's  disease  (cf.  also  Case  XXXIII).  Several 
■examples  of  this,  however,  occur  in  the  literature  (e.  g.,  Sharkey,^"^  Frankl- 
Hochwart,*^^  Fraenkl  and  Hunt^^). 

It  is  difficult,  sometimes  impossible,  to  tell  whether  the  forms  of  n  3^  s  - 
tag  m  us,  vertigo  and  ataxia  which  the  patient  exliibits  are 
to  be  ascribed  to  labyrinthine  or  cerebellar  involvement.  Tliis  has  been  fulty 
and  ably  discussed  in  the  papers  by  Wilson  and  Pike.-''-'  -°^  As  a  matter  of 
fact,  we  have  had  no  opportunity  of  studying  cases  at  an  earl}^  stage  of  the 


156  TUMORS  OF  THE  NERVUS  ACUSTICUS 

lesion,  and  by  the  time  they  have  come  under  observation  the  growth  has  en- 
larged sufficiently  to  deform  the  cerebellum  so  that  there  must  be  more  or 
less  fusion  of  symptoms  from  the  two  sources,  leading  to  confusion  as  to  their 
seat  of  origin.  Consequently  we  must  depend  largely  upon  the  patient's 
history,  and  in  some  instances  there  seems  to  have  been  an  inaugural  period 
possibly  of  pure  labyrinthine  symptoms. 

On  this  basis  one  might  possibly  account  for  the  unusual  chronology  of 
symptoms  in  Case  V,  for  the  patient  recalled  an  antecedent  period  of  local 
symptoms  with  an  unsteadiness  of  gait  possibly  due  to  a  disturbance  of  equi- 
librium of  vestibular  origin,  though  nystagmus  was  not  recorded:  this  had 
completely  subsided  for  a  year  or  so  before  the  onset  of  what  was  regarded  as 
her  "present  illness,"  inaugurated  by  tinnitus. 

As  indicated  by  the  case  reports,  we  have  included  nystagmus 
under  the  cerebellar  symptoms,  though  it  is  quite  possible 
that  the  two  varieties  of  nystagmus  on  the  basis  of  origin  may  be  distinguished. 
However,  that  case,  in  our  series  of  recess  tumors,  in  which  we  felt  most  con- 
fident that  the  symptoms  of  vertigo,  nystagmus  and  insta- 
bility were  largely  vestibular  in  origin,  proved  to  be  one  not  of  an  acous- 
tic tumor  but  a  meningeal  endothelioma  with  extensive  cerebellar  deforma- 
tion and  merely  a  pressure  involvement  of  the  VIII*'^  nerve  (c/.  Case  XXXIV) 
so  that  we  were  utterly  misled. 

Though  detailed  studies  of  nystagmus  in  these  cases  and  the  attempt  to 
determine  whether  the  symptom  is  due  to  vestibular  irritation  or  destruction, 
or  to  an  involvement  of  the  pontile  or  cerebellar  connections  through  Deiter's 
nucleus,  or  wherever  they  may  lie,  are  of  great  physiological  interest  and  in 
time  may  come  to  be  of  great  diagnostic  value,  the  subject  is  still  greatly 
tangled.  In  its  clinical  adaptation  we  must  rely  at  present  on  the  single  fact 
that  in  most  of  these  cases  the  nystagmus  in  a  hori- 
zontal direction  presents  excursions  which  are 
wider,  slower,  and  more  pronounced  on  looking 
toward  the  side  of  the  lesion  than  toward  the  other. 
This  is  the  case  regardless  of  whether  the  vestibular  apparatus  is  still  capable 
of  responding  to  caloric  tests. 

Vertigo  of  the  type  described  by  Stewart  and  Holmes,  accompanied 
by  subjective  rotary  displacement  of  self  or  of 
objects,  has  been  sufficiently  definite  to  be  noted  in  very  few  cases  (e.  g., 
Case  XXIII),  and  it  is  quite  possible  that  the  matter  was  insufficiently  in- 
quired into  in  the  earlier  clinical  histories.  Stimulation  experiments  of  the 
labyrinth  have  shown  that  the  apparent  rotation  of  self  is  always  in  the  direc- 
tion of  the  rapid  phase  of  nystagmus  and  this  is  usually  away  from  the  lesion 
in  recess  tumors.  On  the  other  hand,  the  apparent  rotation  of  objects,  ac- 
cording to  Wilson  and  Pike,  is  less  definite,  though  in  the  one  case  in  our  series 
in  which  the  sensation  was  distinct  (Case  XXXIV:  a  recess  endothelioma) 
the  subjective  revolution  of  objects  occurred  toward  the  side  of  the  lesion — 
namely,  toward  the  side  of  the  coarser  nystagmus. 

There  is  difference  of  opinion  on  this  subject,  even  in  the  interpretation 
of  the  field  oscillations  which  accompany  the  dizziness  following  rotation  in 
the  Barany  chair.     It  may  be  noted  that  these  patients  commonly  find  that 
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lying  on  the  sound  side  relieves  their  vertigo,  whereas  it  is  increased  by  turn- 
ing on  the  affected  side. 

As  is  the  case  with  nystagmus,  it  is  often  difficult  or  mipossible  to  tell 
whether  the  dizziness  or  vertiginous  sensation  which  these  patients  experience 
is  of  labyrinthine,  cerebellar  or  of  combined  origin.  It  should  be  noted  that 
vertigo  may  be  present  even  when  the  vestibular  nerve  is  destroyed,  or  at 
least  gives  no  responses  to  caloric  stimuli  and,  what  is  more,  vertigo,  dizziness 
and  nystagmus  may  all  for  a  time  be  very  greatly  increased  by  the  operative 
manipulations  of  the  cerebellum  incidental  to  the  exposure  of  the  growth. 

The  caloric  tests  in  these  patients  by  the  time  of  their  ad- 
mission have  shown  a  great  lowering  of  vestibular  irritability,  though,  as 
already  stated,  some  reactions  were  observed  in  four  cases  (e.  g.,  Case  XXIX), 
indicating  that  the  conducting  path  is  not  necessarily  destroyed  even  in  large 
tumors.  This  is  contrary  to  Barany's  experience, ^^  for  he  has  stated  that  he 
has  never  obtained  caloric  responses  in  the  examination  of  more  than  thirty 
cases,  whereas  some  hearing  might  be  preserved. 

Dilatation  of  the  porus  acusticus  internus. — ^As  pointed  out  in  the  histori- 
cal notes,  a  dilatation  of  the  internal  auditory  meatus,  with  more  or  less  pres- 
sure absorption  of  the  adjacent  pyramidal  bone,  has  been  frequently  recorded 
in  the  autopsj^  reports  of  these  cases — in  fact,  more  often  than  not — since  the 
time  of  Cruveilhier  and  Weiglein.  Unfortunately  in  the  fatal  cases  of  this 
present  series  a  thorough  examination  of  the  petrous  bone  at  autopsy  has 
never  been  made,  though  some  of  the  tumors  (c/.  Figs.  4,  66,  167,  196)  clearly 
show  where  the  stalk  of  the  tumor  projecting  from  the  canal  has  been  torn 
across  during  the  removal  of  the  brain.  It  remained  for  Henschen  to  point 
out  that  the  growth  often  originates  from  that  por- 
tion of  the  nerve  which  lies  within  the  canal,  and  he 
first  suggested  and  later  demonstrated  that  the  distended  internal  meatus 
or  porus  could  be  shown  bj^  the  X-ray.^'^  He  thus  aroused  the  hope  that  this 
might  prove  to  be  of  essential  aid  to  the  diagnosis,  and  though  in  four  of  the 
cases  of  this  series,  as  we  have  seen,  X-ray  studies  have  possibly  shown  such  a 
dilatation,  unhappily  in  those  in  which  it  would  be  of  other  than  corrobora- 
tive value  no  enlargement  could  be  demonstrated.  Indeed  in  one  patient 
with  a  suspected  recess  tumor  a  relatively  dilated  porus 
acusticus  internus  was  observed  on  the  side  con- 
tralateral to  the  symptoms,  and  in  one  of  the  cases  in 
Henschen's  later  report^^  (Fall  XXXII)  the  same  thing  was  observed. 

During  the  preparation  of  this  report  misgivings  arose  as  to  the  rehability 
of  our  earlier  X-ray  reports,  and  on  a  careful  review  of  the  Rontgenograms  it 
was  found  that  in  some  of  them  the  outhne  of  the  porus  acusticus  externus 
(Figs.  228,  229)  rather  than  of  the  internal  canal  had  been  reported  upon.* 
Owing  to  this  disclosure  renewed  studies  have  been  made  of  all  the  available 
patients  in  the  series  who  are  living  with  certified  lesions,  and  Dr.  Grey  and 
Dr.  Carr  developed  a  fairly  exact  method  whereby  the  canals  could  be  clearly 

*  It  is  possible  that  others  may  in  the  past  have  fallen  into  this  same  error  in  reading 
their  plates.  Although  undoubtedly  Henschen  must  refer  to  the  internal  canal  and  not 
to  the  external,  nevertheless  in  the  X-ray  prints  which  accompany  his  article  it  is  the  ex- 
ternal and  not  the  internal  porus  which  appears  to  be  represented  as  being  dilated.  The 
same  appears  to  be  true  of  the  print  of  one  of  Josefson's^^  cases. 
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projected  on  the  plates  (c/.  Fig.  177)  and  the  two  sides  compared.  It  has 
been  disappointing,  however,  to  find  that,  even  in  advanced  cases,  there  is 
apt  to  be  httle  demonstrable  difference  between  the  pori  interni  of  the  affected 
and  unaffected  side.  This  is  remarkable  in  view  of  two  things:  one,  that  the 
tumors,  whether  or  not  they  arise  within  the  canal,  certainly  in  the  course  of 
time  come  to  project  therein,  and  the  other,  that  slowly  growing  benign  tu- 
mors commonly  cause  pressure  absorption  of  adjacent  bone.  A  dilated 
porus  would  therefore  be  expected  more  often  than 
it  really  occurs  or  is  capable  of  radiographic  dem- 
onstration, though  this  may  merely  be  an  acknowledgment  of  the 
present  imperfections  in  our  methods  of  detecting  the  lesion. 


Fig.  177. — Showing  print  of  a  normal  right  porus  acusticus  internus  (arrow)  properly  projected. 


Careful  notes  upon  the  porus  acusticus  occur  in  the  X-ray  reports  on  most 
of  the  twenty  cases  composing  the  Boston  series.  Of  these  only  four  (Cases 
XVIII,  XIX,  XXV  and  XXVII)  showed  what  was  interpreted  as  a  definite 
enlargement  and  in  these  four  in  only  one  (e.  g..  Case  XVIII)  was  it  at  all 
notable.  In  many  of  these  cases  repeated  plates  were  taken  before  satis- 
factory exposures  were  obtained,  and  in  three  of  them  the  assurance  of  a 
demonstrably  enlarged  porus  was  secured  only  from  exposures  taken  after 
the  operation  with  certification  of  the  lesion.  As  can  be  seen  from  the  tabu- 
lation, there  were  six  other  cases  in  the  twenty  in  which  there  was  a  suspicion 
of  some  change  in  the  porus,  shown  more  as  a  lack  of  distinctness  in  outline 
on  the  affected  side  than  as  a  definite  widening  of  the  canal. 
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Doubtless  further  experience  will  greatly  increase  the  value  of  this  sign,* 
but  even  when  the  method  of  detecting  it  is  perfected,  it  can  only  be  of  con- 
siderable diagnostic  importance  under  the  rare  circumstance  of  a  unilateral 
acoustic  tumor  with  bilateral  manifestations,  as  in  Case  XXX  of  the  series. 
To  this  we  shall  return  in  the  chapter  on  diagnosis. 


The  symptoms  which  follow  the  acoustic  manifestations  are  a  little  less 
definite  in  their  chronology,  and  indeed  in  a  number  of  cases  (e.  g.,  Case 
XXIII)  giddiness,  unsteadiness  of  gait,  and  intracranial  discomforts  have 
more  or  less  coincided  with  the  primary  signs  of  auditory  derangement. 
Whether  the  early  uncertainty  of  gait  and  station,  recorded  in  some  instances 
(e.  g.,  Case  V),  should  be  ascribed  to  an  involvement  of  the  vestibular  nerve 
or  of  the  cerebellum  is  not  clear. 

From  the  history  alone  labyrinthine  and  cerebellar 
symptoms  are  difficult  to  distinguish,  and  it  is  a  com- 
mon practice  to  attribute  all  forms  of  motor  incoordination  to  an  involve- 
ment of  the  cerebellum,  which  would  necessarily  imply  a  growth  sufficiently 
large  to  project  far  into  the  recess.  A  growth  of  inconsiderable  size,  how- 
ever, seems  to  be  capable  of  producing  discomforts,  which  after  a  varying 
period  subsequent  to  the  onset  of  auditory  disturbances  usually  begin  to 
appear. 

Suboccipital  Discomforts 

Though  a  diffuse,  unlocalizable  cephalalgia  may  occur,  the  early  discom- 
forts from  which  the  majority  of  these  patients  suffer  are  less  often  described 
as  headaches  than  as  paroxysmal  pain,  more  often  on  the 
side  of  the  lesion,  sometimes  frontal,  sometimes  occipital,  but 
apt  to  spread  from  back  to  front,  or  occasionally  in  the  reverse  direction 
(e.  g.,  Case  XXIV),  and  a  more  or  less  severe  boring  retro-orbital  pain  is  often 
complained  of. 

There  is  apt  to  be  some  soreness  and  stiffness  in  the 
neck  on  stooping  and  straining ;  coughing  or  sneezing  may  bring  on  a 
paroxysm  of  pain.  These  discomforts  are  often  more  troublesome  at  night 
or  in  the  morning  hours  and  may  wear  away  later  in  the  day,  much  as  may  the 
pain  or  discomforts  which  accompany  spinal  cord  tumors. 

Just  what  these  discomforts  may  be  due  to  is  difficult  to  say.  They  may 
possibly  be  produced  by  pressure  against  the  tentorium  and  thus  be  in  part 
of  trigeminal  origin,  but  they  do  not  have  the  characteristics  of  occipital 
neuralgia,  though  often  regarded  and  treated  as  such  early  in  the  course  of 
the  disease.  A  trigeminal  origin  would  not  account  for  their  suboccipital 
distribution  and,  as  a  matter  of  fact,  parsesthesias  rather  than  pain  character- 
ize the  direct  involvement  of  the  N.  trigeminus  by  pressure  of  the  tmnor,  as 
we  shall  see. 

As  the  growth  enlarges,  these  discomforts  may  become  greatly  exaggerated, 

*  Since  these  paragraphs  were  written  we  have  greatly  perfected  our  methods  of  de- 
tecting slight  absorption  changes  in  the  outline  of  the  affected  porus,  though  it  necessitates 
the  careful  comparison  of  stereoscopic  plates  of  both  sides  [cf.  p.  237). 
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with  extreme  tenderness  of  the  suboccipital  muscles,  usually  on  the  side  of  the 
lesion  and  leading  to  a  protective  tilting  of  the  head,  in 
which  the  mastoid  is  usually  drawn  down  toward  the  shoulder  (c/.  Fig.  64).* 
Often  a  definite  muscle  spasm  occurs  in  resistance  to  a  passive  flexion 
of  the  neck. 

The  Cerebellar  Symptoms 

In  the  average  case,  in  a  year  or  so  after  the  acoustic  symptoms  first 
appear,  evidences  of  cerebellar  incoordination  become  ap- 
parent, due  undoubtedly  to  pressure  by  the  tumor  against  the  region  of  the 
flocculus,  with  distortion  of  the  cerebellar  hemisphere  and  its  peduncles  and 
consequent  involvement  of  the  cerebellolabyrinthine  as  well  as  the  spino- 
cerebellar paths.  By  this  time  the  tumor  has  of  course  reached  a  sufficient 
size  to  elongate  the  adjacent  cerebral  nerves,  but  it  is  apparent  from  the 
case  histories  that  pronounced  cerebellar  symptoms  may 
be  present  with  but  slight  symptomatic  evidence 
of  cerebral  nerve  (other  than  the  acoustic)  involvement 
{cf.  Cases  XVI  and  XXIX)  or,  indeed,  with  no  objective 
signs  of  their  involvement  whatsoever  (e.  g..  Cases 
X  and  XX).  On  the  other  hand,  it  must  not  be  overlooked  that  pro- 
nounced cerebral  nerve  involvement  may  be  pres- 
ent with  cerebellar  symptoms,  even  the  nystag- 
mus,   practically    absent    (e.g.,    Cases    VII    and    XXVII). 

As  already  stated,  it  is  not  always  possible  to  tell  from  the  history  alone 
whether  the  early  periods  of  staggering  are  of  labyrinthine  or  cerebellar  origin, 
and  inasmuch  as  none  of  these  patients  were  subjected  to  labyrinthine  tests 
early  in  the  course  of  the  disease  the  matter  must  remain  unsettled.  Un- 
fortunately, inasmuch  as  they  have  been  accidental  postmortem  findings,  the 
clinical  histories  of  the  few  examples  of  small  acoustic  tumors  are  imperfect, 
but  in  none  of  them,  so  far  as  I  can  gather,  were  there  any  symptoms  which 
could  have  been  confused  with  true  cerebellar  ataxia. 

The  first  symptom  to  be  noted  is  usually  the  unsteadiness 
of  gait,  which  may  vary  all  the  way  from  a  drunken  reeling  to  a 
slight  tendency  to  fall  on  turning.  It  is  notable  that  this  cerebellar 
incoordination  (ataxia,  dysmetria)  which  is  homolateral  to  the 
lesion  and  is  often  associated  with  a  distinct  loss  of  power  or  tone  in  the 
muscles,  is  apt  to  affect  the  lower  extremities  — -and 
therefore  the  gait  and  station- —  more  noticeably 
than  the  upper  extremities,  for  though  some  tremor  and  a 
tendency  to  drop  objects  from  the  hand  on  the  side  of  the  lesion  may  be 
noted,  the  upper  limb  type  of  ataxia  is  much  less  outspoken  than  is  seen  in  the 
majority  of  patients  suffering  from  intracerebellar  lesions. 

The  difficulties  and  uncertainties  of  gait  and  station  exhibited  by  these 
patients  vary  greatly  from  day  to  day,  as  the  histories  of  these  cases  bear 
abundant  testimony.  In  some  cases  in  the  series,  even  though  the  extra- 
cerebellar  symptoms  were  outspoken,  there  was  but  slight  instability,  and  in 

*  This  cerebellar  posture  has  been  ascribed  by  Starr"^  to  a  disturbance  of  position  due 
to  the  weight  of  the  tumor,  an  explanation  which  can  hardly  be  the  correct  one.  But, 
whatever  may  be  its  cause,  the  sign  is  not  a  particularly  valuable  one. 
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Case  X  practically  none  at  all:  others  have  managed  to  pitch  and  stagger  and 
reel  along  on  a  broad  base  with  their  feet  wide  apart:  while  in  a  few  instances 
the  incoordination  had  become  so  pronounced  that  the  patients  were  com- 
pletely bedridden  (e.  g.,  Cases  II,  III  and  IV). 

Though  some  have  expressed  a  contrary  opinion  it  is  my  impression,  in 
accord,  among  others,  with  Stewart  and  Holmes, ^^^  who  have  given  a  detailed 
description  of  the  gait  of  these  patients,  that  when  station  is  disturbed,  as 
shown  by  the  Romberg  and  other  tests,  there  is  a  distinct 
tendency  to  fall  to  the  side  of  the  lesion,  and  in 
progression  to  deviate  toward  the  same  side.  This, 
however,  was  not  uniform  throughout  the  series,  and  indeed  the  direction  of 
falling  may  actually  vary  from  time  to  time  in  the  same  patient.  As  a  rule, 
even  when  incoordination  is  slight,  these  persons  find  it  much  more  difficult 
to  balance  on  the  foot  of  the  affected  than  on  the  other  side  when  attempting 
to  stand  on  one  foot  alone. 

These  signs  are  of  course  all  merely  an  expression  of  imperfect  cerebellar 
control  over  the  coordinate  movements  of  the  homolateral  side  of  the  body, 
the  hemiasynergie  cerebelleuse  of  Babinski.^^  The  disturbance  is  often  accom- 
panied by  a  sense  of  unilateral  weakness,  by  incoordination  with  more  or  less 
marked  clysmetria  and,  as  Babinski  pointed  out,  there  is  often  an  impaired 
ability  to  perform  rapid  movements  (adiadococinesia).  None  of  these  symp- 
toms, however,  can  be  regarded  as  characteristic  of  acoustic  tumors  in  dis- 
tinction from  other  lesions  involving  chiefij^  one  cerebellar  hemisphere. 

Nystagmus.  The  question  of  differentiation  of  vestibular  and  cerebellar 
nystagmus  has  already  been  touched  upon  under  the  acoustic  symptoms. 
Though  it  is  quite  possible  that  the  two  types  may  be  clinically  distinguish- 
able, in  our  case  reports  from  the  outset  all  forms  have  been  incorporated 
with  the  cerebellar  manifestations.  Wilson  and  Pike^"^  are  emphatic  in  stat- 
ing that  cerebellar  nystagmus  is  essentially  ataxic  with  oscillatory  features 
due  to  the  asynergia  which  affects  the  general  musculature,  and  to  this  I 
would  in  general  agree,  but  as  these  authors  admit,  "so  many  cerebellar  le- 
sions are  complicated  by  pressure  on  the  vestibular  nerve  ....  the 
most  careful  observations  leave  us  often  hopelessly  involved."  According  to 
Mills  and  Weisenburg,^^^  the  two  forms  may  be  so  much  alike  that  a  decision 
between  them  can  only  be  determined  by  a  thorough  study  of  the  general 
features  of  each  case. 

Whatever  its  cause  may  be,  nystagmus  is  not  a  sjanptom  of  which  the 
patient  is  aware,  so  that  its  onset  is  not  recorded.  Owing  to  the  earty  involve- 
ment of  the  vestibular  nerve  it  is  probably  an  early  symptom  and  certainly, 
even  when  of  cerebellar  origin,  will  antedate  all  other  evidences  of  cerebellar 
motor  incoordination  or  at  least,  being  easily  observed,  it  can  be  detected 
when  a  disturbance  of  the  trunk  or  limb  musculature  may  escape  our  rough 
methods  of  investigation.  In  a  few  cases  (e.  g..  Case  X)  it  was  the  only 
recorded  cerebellar  manifestation,  and  in  Case  XXVII  even  the  nystagmus 
was  practically  wanting.  This  observation,  taken  in  conjunction  w^ith  the 
fact  that  the  nystagmus  is  almost  always  greatly  increased  by  the  cerebellar 
manipulations  incidental  to  exposure  of  the  recess,  makes  me  feel  that 
the  nystagmus   in  these    cases  is  of  cerebellar  rather 

than    of    vestibular    origin. 
11 
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The  slow  component  or  phase  of  the  jerk  is  commonly  toward  the  side  of 
the  lesion,  but  a  more  usual  and  useful  observation,  noted  also  by  many  others, 
is  that  the  oscillations  are  slower  with  the  eyes  turned  to  the  affected  than  to 
the  unaffected  side.  In  a  number  of  cases  a  vertical  nystagmus  on  looking 
upward  was  recorded,  but  this  was  usually  combined  with  rotary  oscillations 
and  has,  as  yet,  no  diagnostic  significance. 

The  apparent  rotation  of  self  or  of  objects,  on  which 
Stewart  and  Holmes^"  dwelt  at  length  in  their  paper,  as  already  mentioned 
under  the  topic  of  "vertigo,"  has  been  infrequent  in  this  series  of  examina- 
tions and  I  do  not  believe  that  it  can  be  sufficiently  common  to  be  of  especial 
diagnostic  service.  Even  when  carefully  inquired  into,  an  account  of  the 
sensation  is  not  easily  elicited  and  but  few  patients  (e.  g..  Case  XXI)  recalled 
the  feeling.  In  but  few  cases  in  the  series  was  the  sensation  at  all  definite. 
In  Case  XXVI  there  was  an  up-and-down  movement  of  objects:  while  in 
Cases  XXIII  and  XXXIV  (the  latter  an  extracerebellar  but  not  an  acoustic 
tumor)  objects  during  dizzy  periods  were  described  as  swinging  toward  the 
side  of  the  lesion.  In  Case  VIII  the  sensation  occurred  only,  under  the  un- 
usual circumstance  of  the  patient's  turning  the  head  away  from  the  side  of 
the  lesion  and  happening  at  the  same  time  to  turn  his  eyes  in  the  opposite 
direction — namely,  toward  the  affected  side.  This  combination  of  movements 
would  aggravate  his  nystagmus  and  produce  the  sensation  of  objects  revolving 
or  sweeping  past  him  apparently  in  the  direction  he  was  looking,  but  even 
then  he  was  not  entirely  sure  of  this. 

The  Adjacent  Cerebral  Nerve  Symptoms 

The  cerebral  nerves  adjacent  to  the  VIII*''  begin  to  show  signs  of  involve- 
ment in  varying  degree  at  variable  periods,  but,  as  already  pointed  out,  one 
or  two  patients  in  this  series  (e.  g..  Cases  X  and  XX)  showed  no  signs  of 
cerebral  nerve  involvement  apart  from  the  acoustic,  whereas  at  the  time  of 
admission  some  cerebellar  signs  were  present  in  all,  though  admittedly  in 
Cases  VII  and  XXVII  they  were  inconspicuous.  For  the  sake  of  convenience 
in  following  these  nerve  symptoms,  the  accompanying  table  has  been  pre- 
pared. 

Unlike  the  auditory  phenomena,  the  symptomatic  distur- 
bances of  these  other  nerves  tend  to  fluctuate  in 
their  intensity.  In  most  patients,  by  the  time  of  their  hospital 
admission,  the  V*"",  the  VI**"  and  the  VII*^  are  apt  to  have  given  subjec- 
tive evidences  of  involvement,  as  related  in  the  patient's  history,  or  to  be 
objectively  affected.  The  involvement  of  the  homolateral  nerves  adjacent 
to  the  growth  is  a  matter  of  their  local  compression  or  distortion,  but  it  must 
not  be  forgotten  that  irritation  or  palsy  of  contralat- 
eral nerves  may  occur  and  give  misleading  and 
distant  symptoms.  In  at  least  fourteen  out  of  the  thirty  cases 
(cf.  Table  4)  some  subjective  or  objective  contralateral  involvement  was 
noted,  most  often  of  the  V*^  and  VIII*^  nerves,  as  numbness  and  tinnitus. 
Case  XXX  is  a  remarkable  example  of  contralateral  symptoms  so  wide-spread 
as  to  have  led  to  the  diagnosis  of  a  bilateral  lesion. 

Many  hypotheses  have  been  offered  in  explanation  of  these  contra- 


2 
W 

a 

m 

o 

P5 

m 

►J 

» 

z 
o 
O 

> 

D9jredraj 

+ 

+  + 

+  +  + 

•sn^iuuix 

+ 

+  +  + 

+ 

+ 

+ 

+ 

> 

•Asjuj 

+ 

■QAI^BJTJJJ 

+ 

> 

•/^SIBJ 

+ 

+  + 

+ 

> 

■tjxa[}9jv 

+ 

+ 

+ 

+ 

•BX9y3JOd/;jj 

+ 

•8AT^09fqO 

1 

1 

+ 

+ 

+ 

•■BTSjBjng^ 

+ 

+ 

+ 

■ssQuqranjvj; 

+ 

+ 

+ 

+ 

+ 

+ 

H 

s 

O 
> 

> 
« 

2; 

_: 
< 

m 

H 

O 
< 

o 

s 
o 

a 

■SSSUQ  JB[I9q8J8Q 

+ 

+ 

+ 

+ 

+ 

+ 

+  + 

■BiS'BqdSi'tQ 

.. 

c-- 

c^. 

+ 

+ 

c^. 

+ 

+  +  + 

+  + 

+ 

+ 

+  + 

+  +  +  + 

•BUq^JBSXQ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+  +  + 

+  + 

+ 

+ 

+  +  + 

+ 

+ 

■mllX 

¥p 

+ 

+ 

1+ 

+ 

c-. 

+ 

•mix 

+ 

•mX 

+ 

+ 

•mxi 

II 

+ 

> 

■sSiTS'j  snjoj 

•S9U9S 

ajouiiii^a  u'l  saipms  ojvj 

«^. 

.. 

+ 

+ 

+ 

+ 

e^. 

h- 

+ 

+ 

+ 

^. 

a.2 

II 

■9^9ldrao9ni 

■apBtn  s^s95  ojsj; 

+ 

7- 

c^. 

+ 

1 

+  + 

•9^9]drao3 

•9p'Bra  S}S9C)  o^ 

1 

+ 

«^. 

+ 

+j+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

.. 

+  + 

l-c 

O 

•9^9idraooui 

+ 

+ 

+ 

+ 

+ 

+ 

+  + 

■9^9^drao3 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•sn^iuuix 

C-. 

+L. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

> 

•pajiBduii  a'tsBx 

+ 

c^. 

c^. 

+ 

.. 

+ 

c- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•SS9U>l'Baj\i^ 

^• 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•rasBCig 

+ 

+ 

+ 

+ 

> 

•9ATi09[qO 

+ 

c^. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•9Ai^09fqng 

c^. 

+ 

c^. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

> 

1 

o 

anSuox 

+ 

+ 

+ 

+ 

c^. 

+ 

+ 

ff— 

+ 

+ 

•AlBf 

+ 

+ 

c^. 

p-- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

>. 

o 
d 

•BX9g9JY 

c- 

+ 

.. 

o- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•BxayaaodAjj 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•9Ar;o9Cqo 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

h    . 

CO 

■btS 

-|Bjri9{<[ 

j+ 

+ 

•ss9a 
-qiunjvj 

.. 

e^. 

c- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

no 
< 

P  H 

HH 

ti 

> 

> 

> 

> 

> 

2 

X 

>< 

l-H 

>< 

X 

> 

> 

> 
X 

> 

X 

> 
X 

>< 

X 
X 

X 
X 

X 
X 

X 
X 

> 

X 
X 

> 

X 
X 

> 
X 
X 

> 
XI 
X 

> 
X 
X 

X 

X 
X 

X 
X 
X 

CEREBRAL  NERVE  SYMPTOMS  163 

lateral  palsies,  such  as  displacement  of  the  pons  and  medulla  by 
a  dislocated  cerebellar  lobe  (Spiller),  or  pressure  of  the  nerves  against  the 
sharp  edge  of  the  dura  at  their  point  of  emergence  (Wernicke)  or  pressure  of 
the  pons  and  medulla  against  the  base  of  the  skull  on  the  opposite  side  (Grey). 
None  of  them  are  entirely  satisfying,  and  as  a  matter  of  probability,  the 
different  nerves  may  be  affected  in  different  ways.  In  the  case  of  the  V*^, 
for  example,  there  must  be  a  sharp  angulation  of  the  root  (c/.  Fig.  178)  at  its 
point  of  entry  into  its  tentorial  foramen.  In  the  chapter  on  diagnosis  refer- 
ence will  be  made  to  a  case  in  which  the  contralateral  cerebral  nerve  symp- 
toms, produced  by  a  meningeal  endothelioma  involving  the  left  cerebellar 
hemisphere,  were  so  pronounced  as  to  lead  to  the  diagnosis  of  a  right  cerebel- 
lopontile-angle  tumor.     Henschen  reports  a  similar  experience. 

The  N.  oculomotorius. — It  is  unusual  for  the  III'"'^  nerve  to  be  affected, 
and  though  in  one  or  two  cases  in  the  series  skew  deviation  (cf.  Cases  XIV 
and  XV)  had  been  observed,  it  was  not  until  Case  XXX  was  seen  and  the 
lesion  certified  that  the  possibility  of  impairment  of  the  III"''  was  fuUy  ap- 
preciated. This,  as  in  the  case  of  the  abducentes,  I  am  inclined  to  ascribe 
to  a  kinking  or  vascular  constriction  rather  than  to  any  possible  direct  pressure 
by  the  tumor.  As  in  the  case  of  the  contralateral  symptoms,  there  is  no  en- 
tirely satisfying  mechanical  explanation  for  these  oculomotor  palsies. 

The  N.  trigeminus. — Next  to  the  acoustic  this  is  probably  the  first  cerebral 
nerve  of  whose  involvement  the  patient  is  subjectively  conscious,  for  slight 
parsesthesias  attract  attention,  whereas  a  slight  facial  weakness  is  not  likely 
to  be  noticed.  The  sensation  is  usually  described  as  a  feeling  of  numbness, 
tingling  or  of  burning,  more  commonly  limited  to  the  face  but  often  invohdng 
the  entire  trigeminal  territory,  both  skin  and  mucous  membrane.  The  symp- 
tom, as  would  be  expected,  is  more  commonly  houiolateral  (18  cases),  occa- 
sionally bilateral  (5  cases)  and  rarely  contralateral  (Case  XXVIII). 

Some  subjective  sensations  of  this  kind,  more  or  less  fugitive  in  character, 
were  described  as  having  occurred  by  about  half  of  the  thirty  patients,  though 
at  the  time  of  admission  in  some  of  them  (e.  g..  Case  XVII)  there  was  no 
demonstrable  objective  lowering  of  sensitivity  even  of  the  cornea.  On  the 
other  hand,  it  is  of  interest  that  in  three  patients  (Cases  XIII,  XV  and  XXII) 
— and  there  may  possibly  have  been  others  among  the  earHer  cases — a  definite 
hypaesthesia  of  skin  or  of  skin  and  mucous  membranes  was  objectively  dem- 
onstrated when  there  had  been  no  previous  history  of  subjective  parsesthesias. 

The  most  delicate  objective  evidence  of  a-  trigeminal  involvement  is 
unquestionably  the  lowering  of  or  the  loss  of  the  cor- 
neal reflex  (hyporeflexa  and  arefiexa  cornealis  of  Oppenheim)  on 
the  affected  side,  and  a  normal  corneal  sensitivity  was  retained  in  only 
four  of  the  thirty  patients  in  whom  the  condition  was  carefully  noted  on  the 
history;  two  of  them  (Cases  X  and  XX)  being  the  cases  in  which  the  acusti- 
cus  was  the  only  involved  nerve. 

Attention  should  be  drawn  to  the  fact,  however,  that  in  a  few  patients 
(Case  V  on  her  first  admission,  Cases  XI,  XXV,  XXVIII  and  XXIX)  t  h  e 
loss  of  corneal  reflex  was  the  only  demonstrable 
evidence  of  trigeminal  involvement.  Though  not  of  so 
great  significance,  therefore,  as  Oppenheim  would  lead  one  to  believe,  the 
sign  may  nevertheless  be  of  premonitory  value :  this  was  true  of  Case  XXIX, 
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the  only  one  in  the  series  in  which  a  corneal  areflexa  was 
the  only  cerebral  nerve  symptom  apart  from  those 
of  the  acoustic  itself.  Another  patient  (Case  VIII)  gave  a 
history  of  bilateral  trigeminal  paraesthesias,  but  at  the  time  of  his  first  ex- 
amination no  objective  hypsesthesia  of  face  or  mucous  membranes  apart 
from  a  bilateral  corneal  areflexa  was  demonstrable.  Of  the 
four  other  patients  (Cases  IV,  XIX,  XXIII  and  XXX)  who  also  gave  a 
history  of  bilateral  paresthesias,  three  showed  a  bilateral  corneal  areflexa, 
but  there  were  other  nerve  symptoms  which  overshadowed  the  corneal  reflex 
in  importance. 

There  is  one  other  reflex,  the  loss  of  which  has  been  observed  in  a  number 
of  cases — namely,  a  palatal  reflex  on  the  side  of  the  lesion, 
and  it  may  be  added  that  the  palate  itself  is  apt  to  be  a  little  lax  on  the  homo- 
lateral side,  whether  from  a  trigeminal,  facial  or  glossopharyngeal  involve- 
ment is  not  quite  clear. 

Trigeminal  pain.  One  striking  thing  is  notable  in  relation  to  all  of  these 
cerebral  nerve  symptoms — namely,  that  paralytic  phenomena  rather  than 
irritative  are  dominant.  In  the  case  of  the  trigeminus,  though  the  par- 
a!sthesias  may  be  regarded  as  excitatory,  neuralgic  pain  such 
as  one  would  expect  is  relatively  uncommon.  This 
is  the  more  remarkable  when  one  realizes  how  flattened  and  elongated  the 
nerve  becomes  as  it  is  crowded  aside  by  the  growth. 

Slight  neuralgic  discomforts  were  complained  of  in  but  a  few  cases.  In 
Case  I  there  was  a  history  of  contralateral  infraorbital  pain.  In  Case  VIII 
also  there  were  neuralgic  pains  referred  to  the  lower  jaw  on  the  opposite  side; 
in  Case  XIX  to  the  face  and  tongue  on  both  sides;  in  Case  X  to  the  ear  on  the 
same  side.  In  none  of  these  patients  were  the  discomforts  at  all  distinctive 
of  trigeminal  neuralgia  of  the  major  type. 

It  is  said,  however,  that  a  cerebellopontile  tumor  is  capable  of  producing 
paroxysms  of  such  a  character  that  they  have  been  mistaken  for  tic  doulou- 
reux and  oft-quoted  examples  have  been  recorded  by  Krause,^*^^  by  Lexer,^^^ 
and  Weisenburg.^^^  The  tumor  in  Krause's  case  was  a  cholesteatoma  of  the 
angle,  in  Lexer's  case  a  psammoma  (apparently  arising  from  the  trigeminal 
sheath,  since  the  VII*'^  and  VIII*'^  nerves  were  displaced  below  the  growth), 
neither  of  them,  therefore,  primary  acoustic  tumors.  I  feel  some  doubt, 
moreover,  as  to  the  diagnosis  in  Weisenburg's  case,  for  one  would  have  ex- 
pected deafness  had  the  lesion  originated  from  the  VIII*'^  nerve. 

These  cases,  therefore,  merely  serve  to  emphasize  the  fact  that,  though 
major  trigeminal  neuralgia  may  accompany  or  be  produced  by  a  cerebello- 
pontile-angle  tumor,  it  is  rarely  if  ever  a  significant  symptom  of  an  acoustic 
neuroma.  Furthermore,  in  true  tic  douloureux,  unmodified  by  operation, 
there  is  no  cutaneous  hypsesthesia,  whereas  in  the  painful  neuralgia  from 
pressure  of  a  tumor  some  sensory  loss  is  demonstrable,  and  the  conditions  may 
thus  be  easily  distinguished. 

Examples  of  neurotrophic  keratitis,  it  may  be  added, 
though  of  rare  occurrence,  have  nevertheless  been  recorded  (e.  g.,  Alquier 
and  Klarfeld,^  Babinski^^)  in  association  with  recess  tumors,  and  this  never 
occurs  in  true  trigeminal  neuralgia  except  as  the  result  of  the  loss  of  sensitivity 
of  the  cornea  following  a  neurectomy. 
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One  additional  point  of  interest  in  connection  with  the  trigeminus  is  the 
post-operative  herpes  (e.  g.,  Cases  XVII,  XVIII  and  XXIX) 
which  may  follow  the  tumor  manipulations,  just  as  after  a  sensory  root  avul- 
sion for  major  trigeminal  neuralgia,  herpetic  eruptions  are  apt  to  occur  about 
the  hps  or  nose  on  the  side  of  the  operation.  No  example,  however,  of  pre- 
operative herpes  has  been  noted  in  the  series. 

The  motor  division  of  the  trigeminus,  in  cases  in 
which  the  nerve  is  seriously  involved,  may  be  sufficiently  affected  to  cause 
a  definite  weakness  or  paralysis  of  the  masticatory  muscles,  shown 
most  characteristically  as  a  deviation  of  the  jaw  toward  the 
affected  side.  It  was  observed  in  twelve  patients  (cf.  Table  4), 
always  in  conjunction  with  marked  sensory  impairment.  The  deflection  of 
the  jaw  is  of  some  importance  in  relation  to  the  deviation  of  the  tongue, 
which  will  be  mentioned  in  its  place. 

The  N.  abducens. — Twenty  of  the  thirty  patients  gave  a  history 
of  double  vision,  sometimes  fugitive,  sometimes  persistent,  and 
in  eleven  of  the  twenty  an  objective  weakness  of  the 
abducens  on  the  side  of  the  tumor  was  present  on  ad- 
mission. There  was  one  patient  (Case  XIV)  in  whom  an  abducens  weakness 
was  practically  the  only  homolateral  cerebral  nerve  symptom  in  addition  to 
the  deafness. 

It  seems  improbable  that  the  abducens  is  ever  directly  pressed  upon  by 
the  tumor,  no  matter  how  much  it  may  flatten  the  pons,  for  the  VI*^  nerve 
lies  so  near  the  median  line  that  it  would  be  displaced  with  the  pons  (cf.  Fig. 
196),  and  I  believe  that  a  strangulation  of  the  nerve  by  an  overlying  vessel, 
as  I  have  described  in  connection  with  cerebellar  tumors  of  other  sorts,*- 
is  the  more  probable  explanation.  The  fluctuating  character 
of  the  diplopia  and  the  fact  that  it  usually  disappears  after 
operation,  whereas  the  palsies  of  the  nerves  which  are  definitely  compressed 
by  the  growth  are  apt  to  persist,  also  speak  in  favor  of  this  view.  Then, 
too,  in  Cases  XIX,  XXVII  and  XXX  there  was  a  bilateral  involvement  of 
the  abducentes,  which  could  hardly  have  been  due  to  the  unilateral  pressure 
of  the  growth. 

A  weakness  of  conjugate  lateral  movement  toward 
the  side  of  the  lesion  has  been  noted  by  many  (Bruns,  Bruce,  Oppenheim. 
Stewart  and  Holmes)  and  poorly  sustained  ocular  movements  in  this  direc- 
tion have  been  observed  in  manj^  cases  in  this  series.  It  may  either  be  as- 
sociated with  an  abducens  weakness  or  with  the  nystagmus.  When,  there- 
fore, secondary  atrophy  has  led  to  blindness  the  eyes  at  rest  are  said  to  be 
deviated  toward  the  side  opposite  to  the  growth,  though  as  Bruce^^  has  pointed 
out,  this  depends  upon  the  presence  or  absence  of  irritative  lesions  of  Deiter's 
nucleus.  The  matter  is  of  physiological  interest  rather  than  of  any  diagnostic 
value. 

The  N.  facialis. — In  nineteen  of  the  thirty  patients  some  degree  of  facial 
weakness  was  present  at  the  time  of  admission,  a  percentage  of  cases  slightly 
lower  than  that  which  records  some  degree  of  objective  trigeminal  involve- 
ment as  indicated  by  a  relative  corneal  insensitiveness.  In  only  one  patient 
(Case  XVI)  was  an  accompanying  areflexa  unelicited — that  is,  o  n  1  y  one 
patient  showed  a  facial  weakness  without  evidence 
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of  a  coincident  disturbance  of  the  V*''  nerve.  On  the 
other  hand  only  two  patients  (Cases  VII  and  XXIV)  showed 
an  objective  numbness  of  the  face  without  coin- 
cident   facial    weakness. 

In  the  majority  of  the  cases  the  paresis  was  little  more  than  an  in- 
conspicuous asymmetry  shown  in  the  lower  facial 
muscle  s — a  planing  out  of  the  nasolabial  fold  apparent  only  during  ex- 
pressional  movements  but  without  any  apparent  loss  of 
strength  or  symmetry  on  forced  movements.  This  is 
remarkable  in  view  of  the  fact  that  the  nerve  must  often  be  pressed  upon 
within  the  canal,  and  it  is  quite  possible  that  the  degree  of  facial  paralysis 
may  depend  upon  whether  the  lesion  originates  from  the  nerve  within  the 
canal  or  proximal  to  it. 

The  nerve  may  be  elongated  in  its  course  to  an  amazing  degree  without 
producing  any  palsy  whatsoever.  It  normally  should  measure  only  about 
10  mm.,  but  in  Case  XV  (c/.  Fig.  196),  for  example,  it  was  50  mm.  in  length 
and  though  flattened  to  almost  paper  thinness,  the  patient  showed  but  very 
slight  expressional  weakness  of  the  lower  face.  Though  examples  of  com- 
plete paralysis  showing  the  reaction  of  degeneration  have  been  recorded 
(e.  g.,  Bielschowsky's  case^^),  no  case  even  approaching  it  occurred  in  this 
series.*  The  surgical  experiences,  however,  show  how  easily  a  paralysis  may 
be  produced  by  the  operative  trauma  incidental  to  an  intracapsular  enuclea- 
tion (c/.  Cases  XVI,  XVII  and  XXIX)  and  an  attempted  total  extirpation  is 
almost  certain  to  produce  a  complete  and  lasting  injury  of  the  nerve,  as  many 
operators  have  learned  to  their  distress. 

Irritative  symptoms  referable  to  the  facial  have 
been  more  frequently  recorded  than  is  generally  supposed.  Stewart  and 
Holmes^"  mention  them  as  possible  though  inconspicuous  symptoms.  They 
were  described,  we  may  recall,  by  Cruveilhier  (c/.  p.  6)  as  conspicuous 
features  of  his  case,  and  in  1865  Hughlings  Jackson^^  noted  contra- 
lateral attacks  of  facial  spasm  which  he  had  difficulty  in  ac- 
counting for.  They  occurred  in  Briickner's,^^  Sorgo's,^^^  and  in  Alexander  and 
Frankl-Hochwart's^  patients;  two  examples  are  cited  by  Mills  and  Weisen- 
burg,^^^  and  some  slight  facial  twitching  was  present  in  three  patients  (Cases 
XIX,  XXIII  and  XXVI)  in  this  series,  in  one  of  them  (Case  XXIII)  on  both 
sides  of  the  face. 

In  another  case,  however  (Case  XXII),  the  most  extreme  type  of  s  p  a  s  - 
modic  facial  tic  occurred  and,  what  is  more  unusual,  it  was  the 
first  recorded  symptom.  The  tumor  was  of  an  unusual  type,  with  espe- 
cially pronounced  gliomatous  elements,  and  the  presumption  is  that  it  arose 
from  the  proximal  portion  of  the  nerve,  which  may  possibly  account  for  the 
unusual  chronology  of  the  symptoms  and  the  early  and  unusual  type  of  irri- 
tation of  the  VII**^  nerve,  if  indeed  this  was  not  a  coincidental  affection.  A 
mistaken  diagnosis  of  Jacksonian  fits  had  been  made,  and  in  a  case  reported 
by  Ziehen^^*  a  similar  error  was  recorded.  According  to  Weisenburg,^^^ 
Keen  was  led  to  operate  over  the  facial  area  in  a  case  of  this  kind. 

*  It  should  not  be  forgotten  that  tumors  may  actually  arise  in  the  facial  and  give  recess 
symptoms  as  well  as  complete  paralysis.  The  condition  is  rare,  however.  (C/.  the  case  of 
Raymond,  Huet  and  Alquier.^'"^) 
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Gustatory  disturbances. — In  the  summaries  of  the  case  histories  instances 
of  impaired  sensation  of  taste  have  been  recorded  in  connection  with  the  VII**^ 
nerve,  possibly  erroneously,  but  it  is  my  conviction,  as  the  result  of  some 
earlier  studies,^-  that  the  fibres  of  the  chorda  tympani  ascend  by  way  of  the 
N.  intermedins  of  the  VIP^  rather  than  through  the  second  division  of  the 
yth  nerve,  as  had  been  commonly  supposed. 

A  subjective  disturbance  of  taste  was  noted  in  sixteen  patients  in  the  series 
and  in  most  of  them,  according  to  the  record,  it  was  supposedly  corroborated 
by  clinical  tests.  I  am  rather  doubtful,  however,  as  to  the  accuracy  of  the 
observations,  particularly  since  all  of  these  patients,  except  Cases  XI  and 
XXVI,  had  a  coincidental  well-marked  hypsesthesia  of  the  trigeminal  skin 
and  mucous  membrane  fields  and,  unless  the  tests  for  the  cardinal  taste  quali- 
ties are  made  with  full  appreciation  of  the  difficulty  of  interpreting  gustatory 
impulses,  when  common  sensation  over  the  tongue  is  affected,  errors  may 
easily  be  made.  In  Cases  XI  and  XXVI,  however,  the  facial  was  objectively 
involved,  whereas  the  trigeminus  showed  only  a  lowered  corneal  reflex,  and 
though  it  is  unsafe  to  draw  deductions  from  so  few  examples,  they  are  never- 
theless suggestive. 

Four  of  the  positive  cases  (Cases  VIII,  XIX,  XXIII  and  XXX)  were 
examples  of  bilateral  trigeminal  involvement,  and  in  others  all  the  nerves 
from  the  VI*^  to  the  VIII*^  were  objectively  affected  and  in  all  probability 
there  was  an  involvement  of  the  IX*^^  as  well.  This  was  almost  certain  in 
Case  XXX,  for  there  was  complete  ageusia.  It  may  be  noted 
that  on  anatomical  grounds  the  central  stations  of  the  N.  intermedins  are 
more  or  less  intimately  connected  with  those  of  the  glossopharjmgeus,  so 
that  in  some  of  these  patients  both  nerves  may  have  been  affected  and 
taste  perception  lost  over  the  entire  half  of  the  tongue.  No  accurate  gusta- 
tory tests  of  the  posterior  half  of  the  tongue  to  determine  this  were  made  in 
this  series,  nor  so  far  as  I  know  have  thej^  been  made  by  others. 

The  Nn.  glossopharyngeus,  vagus,  accessorius,  and  hypoglossus. — Clinical 
evidence  of  involvement  of  these  nerves  has  been  described,  but,  in  view  of 
the  experiences  in  this  series  of  patients  with  the  very  inconspicuous  evidences 
of  disordered  function  on  the  part  of  the  V*''  or  VII*''  nerves  despite  an  ex- 
traordinary degree  of  distortion,  I  confess  to  some  doubt  as  to  whether  an 
impairment  of  function  may  reach  such  a  stage  as  to  be  often  demonstrable. 

In  the  accompanying  sketch  (Fig.  178)  of  the  normal  disposition  of  the 
cerebral  nerves  it  can  be  seen  how  close  the  foramen  of  exit  for  the  IX*'',  X*'' 
and  XP''  (foramen  lacerum  posterior)  lies  to  the  porus  acusticus  internus, 
and  how  it  is  that  an  acoustic  tumor  would  just  as  certainly  displace  and 
elongate  these  nerves  caudad  to  the  growth  as  the  V*'*  and  Yll^^  lying  cepha- 
lad  to  it,  as  the  pons  and  medulla  became  crowded  away  from  the  median  line. 

Motor  and  sensory  nerves,  however,  as  we  have  seen,  adapt  themselves 
with  extraordinary  readiness  to  such  a  gradual  elongation  and  distortion, 
which  in  the  case  of  the  nerves  in  question  might  easily  occur  without  clinical 
evidences  of  loss  of  function.  Nevertheless  the  difficulties  of 
deglutition  and  the  slurring  speech  and  possibly  also  the 
hiccoughing  and  y  a  w  n  i  n  g  so  common  in  the  later  liistorj-  of 
all  of  these  cases  are  doubtless  coupled  with  a  composite  impairment  of  func- 
tion of  these  posterior  cerebral  nerves,  and  the  resulting  sj-mptoms  maj'  at 
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times  so  closely  resemble  a  bulbar  paralysis  as  to  have  led  as  eminent  a  dia^ 
nostician  as  v.  Leyden^i^*  to  make  this  diagnosis  in  a  case  of  acoustic  tumor. 
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Fig.  178.— Showing,  from  studies  of  actual  cases,  the  normal  relations  of  the  cerebral  nerves  and  their 
toramma  ot  exit  to  the  bram  stem,  contrasted  with  the  distortions  which  occur  from  an  acoustic  tumor  of  mod- 
erate size. 

The  IX*''.— G  lossopharyngeal  symptoms  are  notably  diffi- 
cult to  detect  by  themselves,  but  the  possibility  of  an  involvement  of  the 
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IX**^  must  be  admitted  in  view  of  the  frequent  record  of  a  subjective  impair- 
ment of  taste,*  and  its  total  loss  in  Case  XXX.  In  how  far  the  dysar- 
thria and  dysphagia,  so  commonly  observed,  should  be  re- 
garded as  evidences  of  glossopharyngeal  involvement  is  not  clear.  To  this 
we  shall  return. 

The  X*. — Unquestionably  the  first  vagal  symptom  in  case  of 
a  serious  intracranial  implication  of  the  X*^  nerve  would  be  a  vocal  cord 
impairment,  but  unfortunately  a  routine  examination  of  the  larynx  has  not 
been  made.  In  one  patient  (Case  XI),  though  a  homolateral  vocal  cord 
paralysis  was  present,  it  was  apparently  due  to  an  antecedent  lesion  of  some 
sort,  for  it  preceded  the  auditory  symptoms  by  two  years.  In  Cases  XIV 
and  XXIX  a  temporary  vocal  cord  paralysis  followed  the  operation,  and  it  is 
quite  probable  that  this  has  occurred  in  all  of  the  cases  in  which  too  radical 
procedures  have  been  undertaken.  The  nearness  of  the  manipulations  to  the 
IX*'\  X*^  and  XT^  group  was  indicated  in  many  of  the  operations  by  the 
occasional  twitching  of  the  accessorius  musculature  and  in  many  of  the  later 
operations  this  bundle  of  nerves  has  been  purposefully  exposed  early  in  the 
procedure. 

The  so-called  vagal  attacks,  such  as  have  been  fully  de- 
scribed by  Sorgo^^^  among  others,  characterized  by  flushing,  by  slowing  or 
quickening  of  the  pulse,  by  labored  respiration,  and  so  on,  I  am  inclined  to 
regard  as  evidences  of  medullary  involvement  associated  with  the  increased 
tension  and  resultant  herniation  of  the  cerebellum  about  the  medulla  in  the 
foraminal  cone.  They  will  be  described  later  as  cerebellar  crises, 
which  is  but  another  name  for  them,  and  inasmuch  as  similar  attacks  may 
occur  in  patients  with  an  intracerebellar  lesion  in  the  absence  of  cerebral 
nerve  involvement,  it  seems  improbable  that  the  lower  cerebral  nerves  should 
play  an  essential  role  in  their  production.  Admittedly,  however,  it  would 
be  difficult  to  distinguish  clinically  between  nuclear  and  trunk  disturbances 
of  these  nerves. 

The  XI*. — Evidences  of  an  accessorius  palsy  were  observed 
on  admission  in  but  one  patient  (Case  XIII).  Doubtless  a  functional  in- 
volvement of  the  XI*'^  nerve  occurs  more  often  than  the  clinical  records  would 
make  apparent,  but  weakness  of  the  accessorius  musculature  is  less  easily 
detected  than  in  the  case  of  the  facialis  or  abducens,  for  example.  The  fact 
that  during  the  process  of  maldng  an  intracapsular  enucleation,  as  already 
mentioned,  twitching  of  the  trapezius  and  sternomastoid  may  occur  while 
dislodging  fragments  from  the  neighborhood  of  the  jugular  foramen,  shows 
the  intimate  relation  of  the  nerves  to  the  posterior  hemisphere  of  the  tumor. 
Radical  tumor  extirpations  have,  as  already  noted,  been  the  frequent  source 
of  a  total  facial  paralysis,  and  there  is  little  doubt  but  that  an  injury  of  the 
accessorius,  such  as  occurred  in  Case  XIX,  is  a  still  more  common  though 
objectively  less  apparent  sequel. 

Irritative  accessorius  symptoms  have  not  been  ob- 
served in  this  series,  though  there  is  no  apparent  reason  why  they  should  be 
any  less  frequent  than  in  the  case  of  the  facial  nerve.     In  a  patient  with  a 

*  Attention  may  be  drawn  to  the  report  by  Gierlich"^  in  190S  of  an  isolated  recess 
neurofibroma  which  apparently  originated  from  the  N.  glossopharyngeus. 
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recess  tumor  of  peculiar  character  (Case  XXXVI)  spasms  of  the  trapezius 
were  so  outspoken  that  a  diagnosis  of  torticollis  had  been 
made.  Weakness  of  the  trapezius  was  described  in  a  case  by  Oppenheim, 
whereas  Wiersma^"^  has  recorded  a  case  with  complete  paralysis  of  the  acces- 
sorius  musculature,  though  in  view  of  the  attachment  of  the  tumor  to  the 
dura  noted  in  his  brief  report,  I  suspect  that  the  growth  may  not  have  been 
an  acoustic  tumor. 

The  Xir^. — In  view  of  the  anatomical  situation  of  the  hypoglossal  foramen 
and  the  relation  of  this  nerve  to  the  tumor  (c/.  Fig.  178),  a  hypoglos- 
sal palsy,  with  deviation  of  the  tongue  toward  the  side  of  the 
lesion,  would  seemingly  occur  at  least  as  often  as  a  palsy  of  the  three  preced- 
ing nerves.  A  slight  deviation  of  the  tongue  is  frequently  mentioned  by  one 
observer  or  another  in  the  course  of  various  examinations  on  the  cases  in  this 
series,  but  never  a  paralysis  or  atrophy. 

Stewart  and  Holmes  ascribe  the  deviation  of  the  tongue  to  pressure  on  the 
central  hypoglossal  connections  within  the  pons,  others  to  stretching  and  dis- 
tortion of  the  nerve,  but  in  view  of  the  extent  to  which  the  facial  nerve  may 
be  elongated  without  anything  but  the  slightest  expressional  weakness  of  its 
musculature,  it  seems  improbable  that  a  similar  though  less  marked  stretch- 
ing of  the  hypoglossus  would  impair  the  movement  of  the  tongue.  There  is, 
however,  another  possible  explanation. 

It  has  been  learned  from  the  study  of  patients  after  a  trigeminal  neurec- 
tomy for  neuralgia  that  the  tongue,  although  unaffected  by  the  ensuing  motor 
and  sensory  paralysis  of  the  V*,  except  in  so  far  as  the  sensory  loss  over  the 
anterior  two-thirds  of  its  surface  is  concerned,  nevertheless  tends  to  protrude 
toward  the  affected  side,  if  one  estimates  the  position  of  the  organ  from  the 
midline  of  the  face.  This  is  a  common  source  of  confusion  in  the  recorded 
results  of  the  cerebral  nerve  examinations. 

Owing  to  the  paralysis  of  the  pterygoids  in  consequence  of  the  division 
of  the  motor  root,  the  jaw  deflects  toward  the  afflicted 
side  and  the  tongue  tends  to  protrude  in  the  cen- 
ter of  the  deflected  jaw,  from  which  it  appears  to  gain  its 
sense  of  position.  Thus  in  six  of  the  seven  cases  in  the  series  in  which  in- 
variable deflection  of  the  tongue  was  noted  there  was  a  coincident  and  out- 
spoken trigeminal  involvement,  both  sensory  and  motor.  Case  IV,  in  which, 
though  the  jaw  is  said  to  have  had  a  mid  position  the  tongue  nevertheless 
deflected  toward  the  side  of  the  lesion,  proves  to  be  the  single  exception. 

According  to  Henneberg  and  Koch,'^^  an  actual  hemilingual 
paralysis  with  atrophy  has  been  recorded  by  Wallenberg,  and  in 
one  case  Jacobson  observed  spasmodic  cramps  in  the  partially  atrophied 
tongue.  Wiersma^''^  has  briefly  reported  a  case  with  coincident  accessorius 
and  hypoglossal  palsy,  though  there  is  some  question  as  to  whether  the  lesion 
was  an  acoustic  tumor,  and  two  cases  reported  by  v.  Voss^^^  of  St.  Petersburg 
were  said  to  have  had  an  apparent  atrophy  of  the  tongue.  Furthermore, 
what  appears  to  have  been  an  undoubted  example  of  bilateral  acoustic  tumor 
with  ''Atrophie  beider  Zungenhalf ten "  has  been  put  on  record  by  Stark.^^''* 

*  In  fact,  a  number  of  the  recorded  examples  of  atrophy  of  the  tongue  have  occurred 
in  patients  with  bilateral  tumor  or  generalized  neurofibromatosis  (e.  g.,  Seiffer^^O,  so  that 
there  may  have  been  an  actual  lesion  of  the  hypoglossus  itself  to  account  for  the  condition. 


GENERAL  PRESSURE  SYMPTOMS  171 

The  IX*"",  X*^,  XP*^  and  XII*^  nerves,  in  short,  do  not  seem  to  play,  other 
than  in  exceptional  cases,  an  important  symptomatic  role  in  these  acoustic 
tumors,  though  there  is  one  important  group  of  symptoms  which  appear  in 
advanced  cases  and  which  some  authors  ascribe  to  them.  These  symptoms, 
which  will  be  considered  further  on,  are  related  to  the  act  of 
swallowing  and  phonation  and  their  presence  is  always  a 
warning  of  an  advanced  process  and  of  especial  hazard  in  undertaking  an 
operation,  for  respiratory  failure,  particularly  during  the  administration  of  an 
anaesthetic,  is  likely  to  occur  in  patients  showing  these  symptoms. 

The  General  Pressure  Symptoms 

Headaches  of  the  pressure  type  with  nausea  and  vom- 
iting and  a  subjective  blurring  of  vision  due  to  an 
early  papilloedema  seem  to  have  been  recorded  as  fairly  early  symptoms  in 
some  cases,  but  inasmuch  as  these  pressure  phenomena  are  unquestionably 
produced  by  a  secondary  dilatation  of  the  ventricles  due  to  the  distortion  of 
the  pons  and  obstruction  of  fluid  outflow  through  the  iter,  it  is  unlikely  that 
they  should  precede  the  neighborhood  symptoms  already  mentioned. 

Choked  disc.  Almost  all  patients  with  brain  tumor  admitted 
for  a  surgical  clinic  have  a  choked  disc  and  in  many  the  process  is  advanced. 
In  many  patients,  indeed,  the  process  has  advanced  through  a  secondary 
atrophy  to  total  blindness,  though  I  am  encouraged  to  believe  that  this  is 
less  often  the  case  today  than  ten  years  ago.  In  a  recent  analysis  of  sixty- 
three  certified  cerebellar  cases  in  this  clinic,  Grey^^  found  that  six  had  been 
admitted  before  there  was  any  measurable  papilloedema,  but  in  the  present 
series  of  acoustic  tumors  the  patients  with  but  few  exceptions  presented  them- 
selves with  an  advanced  process.  Cases  II  and  XXX  were  already  blind. 
In  six  cases  (e.  g.,  Case  XXVII)  vision  on  admission  was  reduced  to  shadows. 
In  eighteen  the  process  was  advanced  though  vision  as  yet  was  not  greatly 
impaired,  and  in  only  four  could  the  process  be  considered  an  early  one.  The 
expectation  of  vision  under  these  circumstances  will  be  considered  in  connec- 
tion with  the  results  of  operation. 

Vomiting,  as  in  all  tumors  of  the  posterior  fossa,  is  a  com- 
mon symptom  by  the  time  pressure  manifestations  have  set  in — possibly 
more  common  than  with  intracranial  tmnors  situated  elsewhere.  Indeed 
even  after  operative  relief  from  pressure  has  been  afforded,  morning  nausea 
and  vomiting  often  associated  with  dizziness  may  persist  for  a  long  time.  In 
only  a  few  cases  has  there  been  any  history  of  vomiting  in  association  with 
the  early  vestibular  symptoms,  which  therefore  differ  in  this  respect  from  the 
usual  syndrome  of  Meniere. 

A  blunting  or  loss  of  the  sense  of  smell  may  occm-  in  as- 
sociation with  advanced  grades  of  intracranial  tension,  particularly  when 
produced  by  cerebellar  lesions,  according  to  Muskens,^^^  who  attributes  it  to 
the  pressure  effects  of  a  dilated  third  ventricle.  Mills^-*  and  others  have  as- 
cribed it  to  a  choking  of  the  olfactorius,  of  a  sort  similar  to  a  choked  disc  of 
the  opticus.  In  one  of  the  writer's  cases  of  cerebral  tumor  it  has  been  shown 
to  have  been  produced  by  a  mechanical  angulation  of  the  olfactory  tracts  by 
the  interclinoidal  edge  of  the  dura.**^ 
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Grey's  analysis'''^  showed  that  in  only  four  out  of  sixty-one  cases  of  veri- 
fied cerebellar  tumor  was  a  definite  impairment  of  olfac- 
tion recorded,  doubtless  far  too  low  a  percentage,  inasmuch  as  sev- 
eral examples  occur  in  the  present  series.  A  relative  anosmia  was  present  in 
Cases  I  and  XXIII  and  a  complete  loss  in  Cases  IV,  XI  and  XXX. 

As  a  rule  only  very  rough  tests  of  the  sense  of  smell  have  been  made,  for 
its  impairment  is  of  no  great  diagnostic  significance  and  may  be  misleading. 
Indeed  in  those  exceptional  circumstances  when  there  is  confusion  of  locali- 
zation between  a  frontal  and  a  cerebellar  lesion  I  have  known  of  instances  in 
which  so  much  stress  was  laid  on  the  presence  of  anosmia  that  it  led  to  the 
wrong  diagnosis.^^ 

One  rare  sequel  of  an  acquired  internal  hydrocephalus — namely,  a 
cerebrospinal  r  h  i  n  o  r  r  h  oe  a  —  may  occur  as  a  complication 
of  an  acoustic  tumor.  Of  this  Stark  has  given  an  illustrative  case,"°  the  pa- 
tient having  a  bilateral  lesion. 

Psychic  disturbances.  Another  group  of  symptoms  which  are  an  expres- 
sion merely  of  the  general  increase  in  tension  associated  with  an  internal 
hydrocephalus  are  of  a  psychic  order,*  so-called  frontal-lobe 
symptoms,  characterized  by  an  impairment  of  the  intellectual  fac- 
ulties. They  have  been  made  the  object  of  special  study  by  Schuster^*^°  and 
by  Pfeiffer. 

They  may  occur  as  early  features  of  the  syndrome,  as  in  Preisig's^^^  case 
and  many  others,  but  are  more  likely  to  be  a  source  of  confusion  with  an  ad- 
vanced lesion,  as  will  be  noted  in  the  chapter  on  diagnosis.  Thus  in  Case 
VII  of  the  present  series  it  will  be  recalled  that  the  mistake  had  been  made  of 
regarding  the  symptoms  as  of  cerebral  rather  than  cerebellar  origin. 

Collier,^^  in  his  article  on  false  localizing  signs,  refers  to  a  case  of  presumed 
cerebellopontile  tumor  seen  in  the  National  Hospital  (cerebellar  symptoms, 
nystagmus,  paralysis  of  the  left  VI*^,  VII*''  and  VIII*''  nerves  and  a  choked 
disc),  the  autopsy  revealing  a  glioma  of  the  left  prefrontal  region.  Only  on 
the  basis  of  similar  misleading  symptoms  can  I  account  for  the  fact  recorded 
by  Tooth^^^  that  in  17  negative  explorations  made  by  Horsley  for  what  subse- 
quently proved  to  be  a  frontal  tumor,  5  were  made  over  the  cerebellum.  One 
would  expect  that  a  mistake  in  the  reverse  direction  would  be  much  more 
common,  but  only  a  single  example  of  a  frontal  exploration  for  what  proved 
to  be  a  cerebellar  tumor  is  found  in  his  records. f 

In  Case  XIX  of  this  series  mental  symptoms  had  become  very  marked, 
with  stupor  and  disorientation.  In  Case  XXIV  periodic  psychoses  with  dis- 
positional changes  were  particularly  noticeable,  and  in  several  others  there 


*  These  symptoms  must  be  distinguished  from  the  psychoses  so  common  in  Reckhng- 
hausen's  disease  and  central  neurofibromatosis. 

t  We  have  by  no  means  been  exempt  from  mistakes  similar  to  those  to  which  Collier 
calls  attention,  and  it  is  somewhat  disconcerting  to  have  brought  one  or  two  examples  to 
light  while  making  the  studies  for  this  report.  Thus  in  going  over  all  of  the  plates  in  the 
X-ray  department  in  which  a  dilatation  of  the  porus  acusticus  had  been  observed,  one  very 
excellent  example  of  this  condition  was  found  to  have  been  noted  in  a  patient  not  subjected 
to  operation  but  in  whose  history  a  diagnosis  of  frontal-lobe  tumor  (uncertified)  had  been 
made.  A  careful  review  of  her  story  in  the  light  of  our  present  better  understanding  of  these 
cases  makes  it  clear  that  she  unquestionably  had  a  left  acoustic  tumor,  though  the  evidences 
of  this  at  the  time  were  completely  overshadowed  by  her  frontal-lobe  symptoms. 
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was  loss  of  memory  and  inactivity  of  the  mental  processes,  which  was  often 
appreciated  by  the  patient  only  when  contrasted  with  the  more  active  cerebra- 
tion following  the  operation. 

Dysphagia  and  Dysarthria 

In  leaving  the  subject  of  the  cerebral  nerves,  mention  was  made  of  certain 
characteristic  signs  of  an  advanced  growth,  namely  disturbances 
of  articulation  and  of  the  act  of  swallowing,  which 
may  possibly  be  ascribed  to  an  involvement  of  some  of  them. 

Dysphagia.  The  deglutitory  difficulties  first  manifest  themselves  b}^  the 
consciousness  of  effort  required  in  the  act  and  by  the  tendency  of  food  particles 
to  "go  the  wrong  way,"  to  get  up  behind  the  palate  and  cause  sneezing,  or 
into  the  larynx  and  cause  coughing.  This  of  course  may  be  due  to  some  sen- 
sory disturbance  of  the  fauces  or  pharynx,  and  if  this  is  so  may  properly  be 
ascribed  to  an  involvement  of  the  glossopharyngeus  and  consequent  impair- 
ment of  the  complicated  reflex  act  of  deglutition. 

A  definite  nervous  mechanism,  the  motor  centers  for  which  are  partici- 
pated in  by  the  IX*^^  to  the  XII*'^  nerves  inclusive,  controls  this  performance, 
but  it  is  very  difficult  to  determine  to  w^hat  extent  dysphagia  is  due  to  an  in- 
volvement of  their  medullary  centers  rather  than  to  a  peripheral  involvement. 
It  is  quite  possible  too,  as  Babinski  and  Rothmann  and  others  have  suggested, 
that  deglutitory  disturbances  may  arise  through  an  incoordination  of  the 
musculature  involved  in  the  act,  and  thus  after  all  be  of  cerebellar  rather  than 
cerebral  nerve  or  medullary  origin.     The  matter  needs  further  investigation. 

Dysarthria.  In  varying  degree,  some  disturbances  of  articulation,  with 
its  characteristic  and  unmistakable  thickness,  slurring  and  indistinctness  of 
speech — likened  by  some  to  bleating — despite  all  efforts  at  clear  enunciation, 
are  an  even  more  characteristic  symptom  of  acoustic  tumors.  Like  the  fore- 
going, this  may  be  due  also  to  a  sensorimotor  reflex  impairment  of  an  obscure 
nature,  possibly  again  connected  with  a  disturbed  reflex  action  of  the  palatal 
fauces  and  thus  be  in  part  of  glossopharyngeal  origin. 

Here  again  there  is  uncertainty  as  to  whether  the  difficulty  is  clue  to  some 
combined  cerebral  nerve  palsy  (for  paralysis  of  no  individual  nerve  will  pro- 
duce the  same  effect),  to  pressure  on  medullary  centers,  or  to  the  cerebellar 
incoordination  of  the  musculature  concerned  in  the  act  (Babinski  and  Tour- 
nay,^^  Mills  and  Weisenburg^-^) . 

Whatever  ma}^  be  their  cause,  these  symptoms  of  d  y  s  p  h  a  g  i  a 
and  dysarthria  probably  occur  before  the  end  in 
every  case  of  cerebellopontile  tumor,  and  inasmuch 
as  the  dysarthria  is  the  more  obvious  its  presence  is  more  commonly  noted. 
One  or  both  of  these  symptoms  were  recorded  in  twenty-one  of  the  thirty  cases, 
all  of  them  examples  of  an  advanced  process  with  multiple  cerebral  nerve 
involvement. 

It  may  be  added  that  dysarthria  and  dysphagia  are  likely  to  be  increased 
for  a  time  by  extensive  operative  procedures,  in  which  case  the  degiutitor}'' 
difficulties  invite  an  inhalation  pneumonia  and  may  lead  to  an  ultimate  fatal- 
ity from  this  cause.  In  two  of  the  patients  (Cases  XI  and  XII)  the  post- 
operative dysphagia  was  so  marked  that  nasal  feeding  for  a  long  interval  had 
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to  be  resorted  to,  and  it  is  quite  probable  that  had  this  measure  been  employed 
sufficiently  early  in  Cases  X  and  XIX  the  terminal  pneumonia  might  have 
been  avoided. 

Cerebellae  Crises 
Mention  has  been  made  of  the  characteristic  suboccipital  discomforts 
which  occur  and  which  in  some  patients  in  the  course  of  time  may  progress 
and  lead  to  paroxysms  of  a  most  extreme  and  ago- 
nizing type,  with  retraction  of  the  neck  and  back, 
respiratory  difficulties,  an  altered  pulse,  a  sense 
of  impending  death  and  often  with  loss  of  con- 
sciousness. At  the  outset  of  the  attack  the  victims  may  scream, 
and  graphic  descriptions  of  seizures  of  this  severe  type  are  found  in  the  earliest 
literature  on  the  subject.  The  following  quotation  has  been  taken  from  J.  H. 
Wishart's  report  of  a  case  in  1822: 

"For  six  months  past,  he  has  been  attacked  every  eight  or  ten  days  with  violent  par- 
oxysms of  pain,  which  continue  for  three  or  four  hours.  At  the  commencement  he  com- 
plains of  a  very  peculiar  and  disagreeable  smell.  During  the  paroxysm,  the  pain  extends 
from  the  tumour  in  the  back  part  of  the  head,  through  the  whole  muscles  of  the  neck  and  back, 
and  likewise  to  the  forehead,  lower  jaw,  arms,  stomach,  and  the  muscles  of  the  abdomen, 
which  are  at  the  time  as  hard  as  a  board.  He  at  the  same  time  is  unable  to  move  the  lower 
jaw;  the  muscles  of  the  face  are  affected  with  twitching;  the  trunk  of  the  body  is  drawn 
backwards;  and  some  of  the  fingers  are  deprived  of  feeling.  At  the  termination  of  the 
paroxysm  he  frequently  falls  into  a  profound  sleep,  which  sometimes  continues  for  three 
days,  with  scarcely  any  intermission." 

Cerebellar  seizures  were  observed  in  seven  patients  in  the  present  series 
(Cases  IV,  V,  VIII,  XVI,  XIX,  XXIX  and  XXX).  They  have  been  vari- 
ously termed  vagal  attacks  (Starr)  and  cerebellar  seizures 
(Dana^i),  but  their  causal  factors  are  not  entirely  clear  and  they  seem  to  be 
quite  unlike  the  ''lowest  level  fits"  described  by  Hughlings  Jackson  in  cases 
of  tumor  of  the  vermis.  According  to  Ziehen,-^*  Frankl-Hochwart  regarded 
them  as  a  sort  of  modified  Meniere's  attack  and  spoke  of  them  as  epileptic 
seizures  with  a  Meniere's  aura.  This  description,  however,  would  not  fit  the 
attacks  which  I  have  seen. 

These  cerebellar  seizures  may  occur  with  advanced  tumors  of  the  posterior 
fossa  of  almost  any  type,  but  in  my  experience  they  have  been  particularly 
characteristic  of  recess  tumors,  though  not  necessarily  of  acoustic  neuromas 
(e.  g..  Case  XXXVI).  I  am  inclined  to  believe  that  they  are  due  to  t  h  e 
periods  of  variable  tension  of  the  cerebrospinal 
fluid  retained  in  the  arachnoid  cisternse,  as  will  be 
explained. 

The  Fluctuation  of  the  Symptoms 
As  mentioned  heretofore,  one  of  the  notable  features  of  these  cases  is  the 
great  variability  from  time  to  time  in  the  character  of  the  symptoms,  with 
periods  of  amelioration  particularly  in  those  of  a  subjective  order.  This  is 
true  of  nearly  all  the  symptoms  except  those  referable  to  the  acusticus  itself. 
Diplopia,  for  example,  though  few  patients  fail  to  have  observed  it  at  one 
time  or  another,  is  apt  to  be  fugitive,  and  the  same  thing  is  true  of  the  tri- 
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geminal  numbness.  There  is  also  great  variability  in  the  degree  of  static 
instability  as  well  as  in  the  discomforts  from  day  to  day,  and  in  the  earlier 
stages,  as  in  Case  V,  the  symptoms  may  entirely  dis- 
appear for  a  few  months.  Even  when  the  condition  is  ad- 
vanced their  intensity  seems  to  vary  much  more  than  in  the  general  run  of 
cerebral  tumors,  variable  as  the  intensity  of  symptoms  accompanying  all  of 
these  lesions  may  be.  The  fluctuation  of  symptoms  has  been  attributed  to 
various  causes,  for  example  to  extravasations  within  the  tumor  by  Jumentie,^^ 
and  it  is  quite  possible  that  the  sudden  access  of  symptoms,  which  may  follow 
a  blow  or  other  injury,  thus  originates.  There  is  another  possible,  and  what 
seems  to  me  a  far  more  probable,  explanation. 

It  is  to  be  remembered  that  the  tumor  in  the  course  of  its  enlargement 
must  first  impinge  on  the  flocculus  and  in  all  likelihood  the  tuft  of  choroid 
plexus  (plexus  choroideus  ventriculi  quarti)  in  this  region  which  apparently 
secretes  into  the  cisterna  lateralis,  continues  to  pour  fluid  into  the  cistern,  the 
proper  evacuation  of  which  is  more  or  less  interfered  with  by  the  growth. 

Though  I  have  no  real  knowledge  of  the  course  of  circulation  of  the  fluid 
which  is  secreted  by  these  lateral  paramedullary  plexuses,  the  frequency  with 
which  a  dilated  ar  a  c  hnoid  cistern  is  found  overly- 
ing the  tumor  is  best  explained  by  a  circulatory  obstruction. 
Whether  or  not  this  hypothesis  will  prove  to  be  correct,  it  nevertheless  serves 
as  a  satisfactory  explanation  of  the  fluctuation  of 
symptoms  which  these  cases  so  often  show  early  in  the  course 
of  the  disease  and  also  for  the  fact  that  comparatively  small  tumors  may  at 
times  produce  marked  general  pressure  disturbances,  for,  as  we  shall  see  (p. 
219),  the  tumor  actually  lies  within  the  lateral  cis- 
tern, and  the  growth  together  with  the  pocket  of  fluid  may  attain 
a  considerable  size.  This,  indeed,  is  one  reason  why  a  circum- 
scribed serous  meningitis  of  this  region  maj^  be 
difficult  to  distinguish  from  an  actual  acoustic 
tumor,  and  also  why  in  some  cases  of  actual  tumor  a  lumbar 
puncture  may  give  a  period  of  relief,  dangerous  as  this  procedure  maj^  be. 

In  the  case  of  the  cerebellar  crises  which  have  been  described,  it  is  quite 
possible  also  that  the  paroxysms  may  be  provoked  by  periods  of  excessive 
tension  of  the  cerebrospinal  fluid  retained  in  the  cisternse  medullo-cerebellares. 

The  Sensory  and  Motor  Paths 

What  have  been  designated  as  "medullary  symptoms,"  indicating  an  in- 
volvement of  the  motor  and  sensorj^  pathways,  have  been  observed  in  a  few 
cases  in  the  series.  Some  of  the  patients  (e.  g.,  Cases  IV,  V,  VIII  and  XXII) 
complained  of  a  sense  of  numbness  always  on  the  homo- 
lateral side  of  the  body,  and  in  a  few  (e.g..  Cases  XXVII 
and  XXX)  confined  chiefly  to  the  hand  and  arm.  In 
one  patient  (Case  X)  there  was  also  some  twitching  of  the  arm  and  leg. 

These  symptoms  are  not  infrequently  noted  in  the  case  reports  of  others 
(c/.  Bruckner).  In  a  case  reported  by  Putnam  and  Waterman, ^^^  parsesthe- 
sias  of  the  left  (contralateral)  hand,  arm  and  face  occurred  and  led  to  an  ex- 
ploration of  the  postrolandic  area  of  the  right  cerebriun,  whereas  a  right 
acoustic  tumor  was  found  postmortem.     Alquier  and  Klarfeld's  Case  III 
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had  a  spasmodic  hemiparesis  with  Jacksonian  crises  homolateral  to  the 
lesion. 

The  deep  reflexes  with  but  few  exceptions  (e.g.,  Case  VI) 
were  active  to  exaggeration,  possibly  due  to  the  hydro- 
cephalus, in  all  of  the  30  cases  on  admission.  As  a  rule  also  they  were 
equally  active  on  the  two  sides,  though  in  eight  the 
homolateral  reflexes  were  the  more  active,  with  an  occasional  suggestion  in  four 
patientsof  clonus  at  the  ankle  (e.  g..  Cases  VIII,  XIV,  XXII  and  XXVIII),  and 
in  these  cases  also  there  was  a  suggestive  dorsal  toe  response  on  the  same  side. 

Others,  who  have  written  on  the  subject,  have  described  contralateral 
spasticities  with  clonus  and  a  positive  Babinski  plantar  response,  but  this 
must  be  less  common,  for  the  more  active  reflexes  opposite  to  the  lesion  were 
noted  in  only  four  patients  (Case  V  on  her  second  admission.  Cases  XVII, 
XXII  and  XXVI).  When  such  a  condition  occurs  it  is  presumablj'  due  to 
pressure  of  the  tumor  on  the  adjacent  corticospinal  tract  in  pons  or  medulla, 
but  even  in  the  presence  of  such  a  degree  of  pontomedullary  distortion  as  was 
present  in  Case  XV,  there  was  no  disparity  in  the  reflexes  of  the  two  sides,  no 
clinical  evidence  of  any  pyramidal  tract  degeneration  shown  by  the  reflexes, 
nor  any  definite  tract  degenerations  apparent  in  the  histological  preparations 
of  the  cord. 

After-word.  From  the  above  group  analyses  of  the  individual  symptoms, 
as  well  as  from  the  story  connected  with  the  case  histories,  it  can  be  gathered 
that  the  symptomatic  progress  of  the  average  acous- 
tic tumor  occurs  more  or  less  in  the  following  stages:  first,  the 
auditory  and  labyrinthine  manifestations;  second,  the  occipitofrontal 
pains  with  suboccipital  discomforts;  third,  the  incoordination  and  instability 
of  cerebellar  origin;  fourth,  the  evidences  of  involvement  of  adjacent  cerebral 
nerves;  fifth,  the  indications  of  an  increase  in  intracranial  tension  with  a 
choked  disc  and  its  consequences;  sixth,  dysarthria,  dysphagia,  and  finally 
cerebellar  crises  and  respiratory  difficulties. 

I  know  of  no  better  clinical  description  of  the  symptoms  of  an  advanced 
case  than  was  given  in  1829  by  John  Whiting  in  his  letter  to  Charles  BelP^ 
concerning  the  patient  in  whom  Bell  had  been  interested  at  the  time  because 
of  the  trigeminal  involvement.  So  far  as  I  know  it  is  the  first  clinical  de- 
scription of  one  of  these  lesions  to  be  associated  with  a  postmortem  study. 
Whiting  wrote  as  follows: 

"I  found  that  she  still  had  a  distressing  sensation  on  the  left  side  of  her  face,  etc.,  al- 
though altered  in  its  character;  her  speech  had  become  indistinct,  her  face  was  drawn  to 
the  right  side,  the  masseter  and  temporal  muscles  of  the  left  side  had  ceased  to  act,  the 
tongue  was  protruded  towards  the  left  side,  the  hearing  of  the  left  ear  had  ceased ;  she  could 
raise  the  left  upper  eyelid  by  voluntary  power,  but  could  not  keep  it  elevated;  the  effort 
to  raise  the  globe  of  the  eye  was  attended  with  headache  and  giddiness;  there  was  con- 
siderable secretion  of  tears;  she  was  emaciated  and  bed-ridden,  and  complained  of  great 
and  constant  pain  at  the  back  part  of  her  head. 

"  About  a  month  before  her  death  her  intellects  became  confused,  her  breathing  difficult, 
her  speech  quite  indistinct,  and  her  deglutition  impeded ;  she  occasionally  ground  her  teeth 
with  violence,  and  her  jaws  were  often  firmly  clenched,  apparently  by  the  contraction  of 
the  muscles  of  the  right  side:  she  seemed  to  die  at  length  (in  February,  1829)  from  difficult 
respiration,  and  want  of  the  power  of  swallowing." 


CHAPTER  VII 
PATHOLOGICAL  ANATOMY 

There  are  two  equally  important  aspects  of  the  pathology  of  intracranial 
tumors :  one,  the  gross  characteristics  of  the  neo- 
plasm, including  the  secondary  alterations  of  the 
meninges  and  brain  which  it  produces;  the  other,  the  his- 
tological nature  of  the  lesion.  To  these  a  third  may 
be  added, — namely,  the  degenerations  which  occur  in  the 
conducting  paths  and  their  end  stations.  In  the  case  of  the  tumors  under 
discussion,  much  remains  to  be  learned  in  regard  to  all  three  of  these  factors. 

Satisfactory  studies  of  tumors  in  gross  have  been  long  handicapped  owing 
to  the  distortions  produced  by  the  customary  method  of  removal  of  the  brain 
at  autopsy,  stripped  of  its  meninges,  with  subsequent  fixation  of  the  tissue. 
Unquestionably,  for  a  proper  investigation  of  the  relation  of  the  tumor  to  its 
environment,  primary  fixation  of  the  brain  by  intracarotid  injections  with  a 
subsequent  removal  of  the  hardened  tissue  so  far  as  possible  within  its  intact 
meningeal  envelope,  is  a  necessary  procedure,  as  has  been  emphasized  in 
another  connection.'*^  Like  all  other  things  which  are  worth  while,  this 
performance  requires  time  and  practice,  but  it  is  time  well  spent,  and  pros- 
pective neurological  surgeons  above  all  others  would  do  well,  whenever  op- 
portunity offers,  to  familiarize  themselves  with  the  intracranial  conditions 
associated  with  states  of  tension  which  are  disclosed  during  the  process  of 
removing  the  previously  hardened  brains  of  tumor  cases. 

Gross  Appearances  of  the  Lesion 

(1)  The  tumor  itself. — S  mall  tumors 
and  their  origin  in  the  distal 
part  of  the  nerve.  The  view  has  been 
advanced  by  Henschen^^  that  acoustic  tumors 
originate  in  most,  if  not  in  all,  instances  in  the 
peripheral  portion  of  the  nerve  and  possiblj^,  in- 
deed, within  the  auditory  canal.  Certainly  all 
examples  of  early  tumors  which  have 
been  chance  postmortem  findings  have  been  so 
situated.  Six  of  these  small  tumors  have  been  '^  ■'^°"  '*'' 
put  on  record:  the  first  was  described  by  Toyn- 

bee^^'*  in  1853,   as  follows:  Fig.  ITO.— Toynbee's  drawing 

of  his  case  of  "acoustic  neuroma." 
.  IT  1-1  (a)    N.   cochlearis;    (c)   N.  vestibu- 

In  the  internal  auditory  meatus,  besides  the  portio      laris;  with  (b)  a  branch  to  the  tu- 
dura  and  portio  molhs  nerves,  both  of  which  were  in  a      "^°'^'    *'^  ^*'  ^^^*^ 
healthy    state,    there    was     a     tumor    about     the 

size    of    a  small  pea   (Fig.    179).      This  tumor  was  of  the  consistence  of  the  white 
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matter  of  the  brain,  and  it  received  at  its  posterior  part  a  small  filament  from  the  ves- 
tibular nerve;  while,  from  its  anterior  part,  a  small  branch  entered  the  cochlea.  The  tumor 
was  composed  of  matter  very  similar  to  gelatine,  in  which  nerve-tubules  were  observed  to 
be  distributed." 


Other  small  tumors,  for  the  most  part  without  any  clinical  history,  have 
since  been  described  by  Habermann,  Panse^^^ 
(1904)  (Fig.  180),  Alexander^  (1907),  Henschen^^ 
(1910)  (Fig.  181),  Wolff207  (1912)  (Fig.  182),  Quix 
(1912),  and  recently  (1915)  another  case  has  been 
reported  by  Henschen^^  which  represents  by  far 
the  most  important  and  thoroughly  studied  of  all. 
The  patient  (Case  36)  had  died  of  hemorrhage 
from  a  gastric  ulcer  and  the  small  tumor  (Fig. 
183),  which  had  given  no  recorded  clinical  symp- 
toms, was  disclosed  at  autopsy  as  a  coincidental 
lesion.  The  petrous  bone  was  decalcified  and 
serial  sections  were  made  through  the  tumor, 
which  was  reconstructed  in  wax  (Fig.  184),  so 
that  the  exact  relations  to  the  nerves  could  be 
determined.  The  radix  vestibularis  was  the 
branch  chiefly  involved  and  it  may  be  noted  that 

even  in  this  young  tumor  the  facial  nerve  as  it  lay  within  the  canal  was  much 

flattened. 

Attention  to  the  probable  peripheral  seat  of  origin  of  these  acoustic  tumors 

had  been  drawn  bj^  Henschen  in  his  dissertation  in  1910,  and  he  laid  special 


Fig.  180. — Section  of  pyrami- 
dal bone  showing  tumor  filling  and 
widening  canal.  A  chance  post- 
mortem finding.  (After  Panse: 
twice  nat.  size.) 


Fig.  181. — An  early  tumor  described  by  Henschen  (1910:    Fall  XII). 


stress  upon  what  had  been  observed  by  many  others  before  him,— namely, 
that  the  porus  acusticus  inter  nus  is  commonly  oc- 
cupied   by    a    process    of    the    tumor    which    may    serve    to 
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enlarge  it.     It  was  suggested  that  this  might  prove  to  be  of  some  diagnostic 
significance  and  subsequently  (1912)*°  he  succeeded  in  demonstrating  that  the 
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Fig.  182. — Wolff's  case  of  small  tumor  arising  in  the  canal  from  the  vestibular  nerve. 


dilated  internal  meatus  might  be  shown  by  the  X-ray,  a  matter  to  which  we 
have  already  referred  and  shall  again  return.* 

The    distention    of    the    internal    auditory    meatus, 
often  with  more  or  less  absorption  of  the  adjacent  temporal  bone,  so  often 
noted  by  the  earlier  writers,  had  become  largely  forgotten  or  its  significance 
overlooked    until     Henschen 
drew  renewed  attention  to  it. 

In  a  great  number  of  the  early  .,.  -*'' 

pathological  descriptions  of 
these  tumors  the  fact  that  a 
projection  of  the  tumor  lies 
within  the  auditory  canal  is 
either  specifically  mentioned 
or  is  apparent  from  the  de- 
scription or  illustration.  It 
is  true  that  these  were  all  ex- 
amples of  large  tumors  which 
had  given  cerebellopontile- 
angle  symptoms  and  caused 

an  ultimate  fatality  thereby,  and  under  these  terminal  conditions  the  exact 
point  of  origin  of  the  lesion  was  obscure. 


y,g:i  fyai,'.\x\v> 


Fig.    183. — The  tumor  projecting  from  the  poms   (nat.   size) 
in  Henschen's  1915  case  (c/.  Fig.  184). 


*  The  distinction  between  the  endotheUomas  (psammomata)  which  originate  from  the 
meninges  within  or  near  the  poms  and  the  true  acoustic  tumors  must  be  continuallj'  borne 
in  mind,  for  early  in  their  course  they  give  the  same  symptoms.  The  psammomas.'as  Vir- 
chow^^^  clearly  pointed  out,  are  more  certain  in  the  course  of  time  to  dilate  the  canal  than  the 
acoustic  tumors. 
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It  was  a  natural  supposition  that  the  growth  had  come  to  project  into  the 
canal.  For  example,  in  John  Whiting's  letter  to  Charles  Bell  in  1829,  from 
which  a  quotation  has  already  been  made,  the  following  description  of  the 
lesion  occurs. 

"The  first  and  second  pair  of  nerves  on  the  left  side  were  as  usual;  the  third  was  slightly- 
displaced  by  the  tumor;  the  fourth  undisturbed;  the  fifth  appeared  to  come  from  the  fundus 
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Fig.   184. — Reconstruction  in  wax  of  Henschen's  1915  case  of  early  tumor  (c/.  Fig.   183). 

of  the  tumor,  passed  under  the  dura  mater  at  its  usual  place;  it  was  flattened  and  thin  as  if 
from  pressure,  and  could  be  traced  along  the  coat  of  the  tumor  no  further  than  within  about 
half  an  inch  of  its  origin.  The  sixth  pair  was  healthy;  but  the  seventh,  both  portio  dura  and 
mollis,  was  completely  involved  and  lost  in  the  tumor  from  a  quarter  of  an  inch  from 
its  origin  to  the  meatus  internus;  and  into  this  foramen  no  nervous 
structure  could  be  seen  to  enter,  but  a  substance  resem- 
bling the  membranous  portion  of  the  tumor  and  apparently 
a  process  of  it;  both  portions  of  this  nerve,  however,  were  distinct  from 
each  other  at  their  origin,  and  of  their  usual  appearance." 
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In  Cruveilhier's  plate  (Fig.  2)  the  large  absorption  defect  in  the  temporal 
bone  was  clearly  shown,  and  in  1840  Weiglein  made  a  similar  observation  in 
his  case  (c/.  p.  194).  In  1862  Virchow  gave  a  typical  clinical  history  and  ac- 
curately described  an  acoustic  tumor  which  not  only  produced  the  usual 
deformation  of  structures  in  the  lateral  recess  but  projected  into  and  caused  a 
pressure  atrophy  of  the  internal  auditory  meatus,  which  was  dilated  to  one- 
half  a  centimeter  in  diameter.  He  regarded  the  tumor  as  a  true  neuroma  of 
the  acusticus  which  had  undergone  sarcomatous  degeneration — a  sarcoma 
fusicellulare.  WestphaP^^  in  1874  reported  a  case  as  a  spindle-celled  sarcoma, 
and  the  tumor  had  grown  into  the  canal.  Klebs^^  also,  in'  1877,  in  describing 
a  tumor  designated  as  a  "neuroma  fasciculare  lymphangiectaticum  n.  acus- 


FiG.  185. — S.  G.  Shattuok's  drawing  of  Sharkey's  18SS  case. 


tici,"  mentions  its  projection  into  the  meatus. 
the  tumor  in  his  case  (Fig.  185) : 


Sharkeyif^s  in  1888  says  of 


"It  lay  in  the  occipital  fossa,  and  terminated  in  a  short  nozzle,  which  was  lodged  in  a 
cavity  in  the  petrous  part  of  the  temporal  bone.  The  cavity  showed  no  signs  of  disease 
and  the  bone  around  it  was  quite  healthy.  It  was  in  fact  the  internal  audi- 
tory  meatus   expanded   by   the   pressure   of   the   tumor.'' 

A  similar  description  of  a  case  was  given  bj'-  Druault^-  in  1898  and  another 
example  occurs  in  Politzer's  Lehrhuch  of  a  "spindle-celled  sarcoma"  (?)  which 
had  completely  filled  the  internal  auditory  canal  (Fig.  186) :  the  patient  had 
been  deaf  for  ten  years  and  had  only  shown  pressure  symptoms  for  three 
months  before  death.  Ballance^"  also  mentions  the  fact  of  the  porus  being 
dilated  in  one  of  his  cases,  and  it  was  noted  also  by  Askanazy  in  his  patho- 
logical notes  accompanying  some  of  Funkenstein's  cases  i"^"^  in  one  of  them  the 
growth  had  even  dilated  the  facial  canal  and  penetrated  as  far  as  the  genicu- 
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late  ganglion.  Many  other  examples  from  the  literature  might  be  cited  in 
which  the  presumable  extension  of  the  growth  into  the 
canal,  even  so  far  as  to  penetrate  the  lamina  cribrosa  and  produce 
great  destruction,  had  been  observed,  and  among  later  writers  the  condi- 
tion is  more  often  noted  than  not. 

On  the  other  hand,  if  these  tumors  tend  to  originate 
from  the  nerve  within  the  canal  some  pressure  absorption 
of  the  bone  may  occur.  According  to  Fumarola,''^  Mingazzini  in  1897  de- 
scribed a  tumor  which  he  thought  had  originated  within  the  canal,  producing 
secondary  involvement  of  the  nervous  structures  in  what  he  termed  ''the 
angle."     Panse  noted  in  1904  that  the  small  tumor  which  he  described  (Fig. 

180)  had  caused  some  pressure 
absorption  of  the  walls  of  the 
canal,  and  if  such  a  condition 
is  demonstrable  by  the  X-ray 
before  the  growth  protrudes 
into  the  lateral  recess  and  be- 
comes sufficiently  large  to 
provoke  the  cerebello-pontile- 
angle  syndrome,  it  might  be 
of  great  diagnostic  value,  as 
Henschen  intimates.  How- 
ever, as  indicated  in  the  chap- 
ter on  symptomatology,  our 
radiographic  methods  in  this 
direction  need  to  be  perfected, 
and  as  a  matter  of  fact  it  is 
quite  probable,  from  the  cases 
reported  in  the  literature  as 
well  as  from  our  own  experi- 
ence, that  a  tongue  of  the 
tumor  may  project  into  the 
canal  without  distending  it  in 
the  least. 

Though  only  the  last 
twenty  cases  in  this  series 
have  been  subjected  to  thor- 
ough X-ray  studies,  and  though  our  methods  of  securing  proper  exposures 
are  as  yet  imperfect,  the  dilatation  of  the  porus  has  been  so  often  absent 
or  inconspicuous  that  one  is  led  to  suspect  that  some  tumors,  at  least,  may 
arise  from  the  endoneurium  of  the  free  portion  of  the  nerve  and  not  all  of  them 
within  the  canal  as  Henschen  contends.  Alagna's^  case  is  one  of  a  very  few 
in  which  it  is  specifically  stated  that  there  was  not  the  slightest  projection  of 
the  tumor  into  the  porus,  but  no  postmortem  example  of  an  early  tmiior  start- 
ing from  the  free  portion  of  the  nerve,  so  far  as  I  am  aware,  has  been  de- 
scribed, unless  possibly  the  case  reported  by  Zange-^^  may  be  of  this  nature. 
This  tumor,  the  drawing  of  which  resembles  the  usual  acoustic  tumor,  was 
called  a  ''spindle-celled  sarcoma  with  areas  of  cystic  degeneration/'  and  it 
arose  apparently  from  the  sheath  of  the  N.  cochlearis,  or  at  least  this  was 


Fig.  186. — Politzer's  case  of  an  angle  tumor  arising  from 
the  acusticus  and  filling  the  internal  auditory  canal.  (T)  tu- 
mor: (n)  its  extension:  (c)  cochlea:  (o)  cavum  tympani: 
(v)  vestibule. 
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more  compressed  than  the  vestibular  branch.  The  growth,  moreover,  merely 
projected  into  the  porus  acusticus  internus,  but  was  not  attached  therein, 
being  readily  dislodged.  It  affected  the  cerebellopontile  angle  in  the  usual 
fashion,  being  easily  enucleable.  It  had  merely  flattened  the  auditory  and 
facial  fibres. 

The  external  appearance  of  the  larger  tumors.  Acoustic  tumors  of  a  size 
sufficient  to  elicit  a  more  or  less  typical  cerebellopontile-angle  syndrome  have 
a  similar  and  characteristic  external  appearance.  Those  of  moderate  size 
are  more  or  less  oval  in  shape  and  as  they  undergo  a  further  enlargement  they 
conform  to  the  resistant  pyramidal  bone  on  the  one  side,  to  the  base  of  the 
posterior  fossa  below  and  the  tentorium  above,  whereas  on  their  free  side  they 
crowd  away  from  the  so-called  angle  the  relatively  unresisting  cerebellum,  the 
brain  stem  and  the  cerebral  nerves. 

In  the  fresh  the  tumors  varj^  greatly  in  their  color  and  con- 
sistency. They  are  greyish  yellow  in  appearance,  and  the  more  yel- 
lowish they  become,  due  to  a  more  extensive  fatty  degeneration,  the  easier 
they  are  to  enucleate  by  the  method  to  be  described.  The  more  greyish  and 
translucent  the  tissue,  the  more  fibrous  the  tumor  and  the  more  difficult  it  is 
to  scoop  out  the  contents  of  the  capsule. 

In  all  of  the  examples  which  I  have  seen  the  tumors  have  been  large 
enough  to  have  completely  engulfed  the  acoustic  nerve,  though  even  in  growths 
of  such  magnitude  as  in  Case  XV  (Fig.  66)  a  few  fibres  of  the  central  end  of 
the  nerve  may  still  be  made  out  at  its  delicate  point  of  attachment  in  the  angle 
before  they  disappear  on  the  surface  of  or  within  the  tumor.  As  Virchow^^" 
long  ago  pointed  out,  at  this  stage  of  a  growth  it  may  be  difficult  to  tell  whether 
the  growth  has  originated  from  the  facial  or  the  acoustic  nerve,  for  the  former 
may  be  also  enveloped  in  the  growth. 

Unlike  the  pseudo-neuromas  of  the  peripheral  nerves  these  growths  are 
diffuse  throughout  the  endoneurium  and  consequently  cannot  be  shelled  out 
of  a  more  or  less  definite  capsule,  nor  does  the  involved  nerve  appear  to  as- 
sume the  spindle  shape  so  characteristic  of  the  isolated  tumors  of  the  peri- 
pheral nerves,  though  in  one  of  Henschen's  sketches  (Fig.  187)  a  suggestion 
of  this  arrangement  is  given,  and  at  operation  the  tumor  in  Case  XXVI, 
though  smaller,  presented  a  similar  appearance. 

The  contour  of  the  larger  tumors  becomes  more  or  less  irregular  as  they 
come  to  conform  to  the  walls  of  the  posterior  fossa  and  at  the  same  time  the 
surface  often  becomes  somewhat  nodular,  and  individual  nodules  may  deeply 
indent  the  side  of  pons  or  medulla  {of.  Fig.  66).  Over  the  surface  and  lying  in 
the  arachnoid  membrane  are  arterial  branches  (Fig.  31)  from  the  basilar  ar- 
tery destined  for  a  cerebellar  distribution,  and  though  these  vessels  need  not 
enter  the  tumor  they  are  of  such  a  size  and  so  envelope  the  growth  as  to  cause 
hemorrhage  of  serious  moment  in  case  an  attempt  is  made  to  dislodge  one 
of  these  lesions  by  the  method  of  finger  insertion  so  often  described. 

The  size  of  the  tumors  which  have  been  observed  post- 
mortem in  this  series  have  varied  from  a  growth  21-2  to  3  cm.  in  its  long 
axis  to  one  of  7  cm.,  as  in  Case  III,  and  of  5  cm.  in  Case  XV,  but  growths  of 
such  exceptional  size  would  hardly  be  met  with  except  in  the  case  of  patients 
previously  subjected  to  a  wide  suboccipital  decompression,  which  will  permit 
a  degree  of  enlargement  incompatible  with  an  intact  skull. 
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There  is  one  matter  of  significance  in  connection  with  the  possible  seat 
of  origin  of  these  tumors — viz.,  the  almost  invariable  pres- 
ence of  a  defect  on  the  surface  of  the  tumor  cor- 
responding with  the  situation  of  the  porus,  which 
can  be  seen  on  specimens  removed  postmortem  even  though  its  connection 
with  the  meatus  had  been  overlooked.  A  good  example  of  this  occurs  in 
even  such  an  early  representation  of  one  of  these  tumors  as  that  by  Cruveil- 
hier  in  1835  (Fig.  2),  and  in  not  a  few  of  the  photographs  of  tumors  in  situ 
which  accompany  articles  on  cerebellopontile  lesions  can  a  similar  scar  be  de- 
tected. It  is  apparent  in  the  photographs  of  the  brains  of  Cases  XV  and 
XXX  (Figs.  66  and  167). 


Fig.  187. — From  Henschen  (Fall  XIII),  showing  acusticus  fibres  spindling  from  the  stalk  on  the  surface  of 

the  growth.     (St,  stalk.) 


It  is  a  source  of  great  chagrin  to  have  to  confess  that  in  none  of  the  seven 
cases  in  this  series  which  have  come  to  autopsy  at  our  hands  has  an  examina- 
tion of  the  pyramidal  bone  been  made,  and  this  is  not  mitigated  by  the  knowl- 
edge that  others  have  similarly  failed  in  this  respect.  The  tumors  differ  from 
the  true  extracerebellar  fibro-endothehomas  in  having  a  very  small  area  of 
attachment  despite  their  considerable  size,  and  as  it  is  well-nigh  impossible 
to  remove  the  brain  within  the  meninges  and  preserve  the  membranes  which 
adhere  to  the  pyramidal  bone,  the  relations  at  this  area  are  likely  to  be  lost. 
Hence  the  tumor  gives  the  impression  of  lying  loosely  in  the  subarachnoid 
membrane  of  the  angle  without  definite  firm  attachment  anywhere. 

Henschen  expresses  emphatically  the  behef  that  careful  study  would  re- 
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veal  an  extension  of  the  tumor  into  the  porus  in  all  cases*  and  it  must  be  ad- 
mitted that  it  is  rare  to  find  it  specifically  stated,  as  in  Alagna's-^  report,  that 
there  was  no  such  projection.  Henschen's  explanations  of  the  past  failures 
to  observe  the  point  of  tumor  attachment  are  threefold,  for  (1)  either  the 
conical  projection  or  plug  becomes  detached  together  with  the  tumor  mass  on 
removing  the  brain  or  (2)  the  extraordinary  softness  of  the  tissue  permits  it 
to  be  torn  away  from  the  surface  and  the  position  of  the  tear  is  mistaken  by 
the  observer  for  an  irregularity  of  the  tumor  surface  or  (3)  the  projection  is 
so  intimately  attached  to  the  bone  in  the  neighborhood  of  the  internal  meatus 
as  to  give  the  impression  that  the  growth  arises  either  from  the  bone  or  from 
the  dura.  Henschen  be- 
lieves that  the  second  of 
these  conjectures  is  the  most 
probable  and  I  am  in  accord 
with  this  opinion. 

In  the  accompanying 
figures  (Figs.  188,  189  and 
190)  from  Henschen'^^  and 
from  Lange^"^  the  stalk  of 
the  tumor  as  it  appears 
within  the  canal  on  sections 
of  the  petrous  bone  is  well 
shown.  Fig.  191,  also  from 
Henschen,^^  shows  the  ap- 
pearance from  behind  of  a 
greatly  enlarged  area  of 
absorption  in  a  case  of 
acoustic  tumor.  All  of  this 
is  of  importance  in  view  of 
the  possible  aid  to  diag- 
nosis afforded  by  the  X-ray. 
(2)  The  tumor  in  its  re- 
lation to  the  meninges. — It 
has  not  been  sufficiently  em- 
phasized that  an  acous- 
tic tumor  is  not 
b  e  1 1  a  r    but 
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188. — Henschen's  Case  XII,   1910.     Stalk  of  tumor  within 
canal:    no  great  dilatation  of  porus.     (St,  stalk.) 


only  subdural  and  extra  cere- 
lies  within  an  arachnoid  capsule.  This 
doubtless  may  be  difficult  to  recognize  postmortem,  but  at  operation, 
when  the  arachnoid  spaces   are  distended  with  fluid,  it  is   unmistakable. 


■  Henschen  made  a  careful  review  of  the  recorded  cases  with  this  particular  point  in 
view,  and  found  that  in  the  larger  number  of  the  cases  with  autopsv  reported  in  the  litera- 
ture no  examination  of  the  porus  was  made  at  all,  whereas  in  the  others  the  description  was 
too  incomplete  to  justify  any  definite  conclusion,  partly  owing  to  preceding  surgical  manipu- 
lations. However,  in  30  out  of  40  dependable  reports  the  porus  was  said  to  have  been  more 
or  less  dilated. 

In  a  recent  case,  similar  to  Case  XXX,  of  a  large  unilateral  tumor  ^^-ith  bilateral  deaf- 
ness, the  temporal  bones  were  removed  together  with  the  brain  and  subsequentlv  dis- 
sected away.  There  was  no  projection  of  the  tumor  into  the  porus 
a  c  u  s  1 1  c  u  s  ,  which  was  normal  in  size,  though  it  had  been  thought  from  the 
X-rays  to  be  dilated.  There  was,  however,  a  definite  projection  of  the 
growth  into   the   jugular  foramen,    which  was   considerablv  widened. 
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Fig.  189. — Henschen's  Case  VI,  1910.     Stalk  of  tumor  within  canal:    great  dilatation  of  porus.     (T)  tumor: 

(St)  stalk. 


Fig.  190. — (a)  Tumor;    (fe)  N.  facialis;    (c)  Ganglion  geniculi;    (d)  N.  vestibularis  (from  Lange). 
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Even  when  fluid  from  the  posterior  fossa  has  been  thoroughly  evacuated 
and  an  exploration  of  the  angle  is  made,  the  first  thing  encountered  is  a 
thickened  membrane  like  the  wall  of  a  delicate  cyst,  bridging  across  from  the 
edge  of  the  cerebellar  cup  to  the  dural  surface,  and  this  membrane  may  have 


Fig.  191. — Illustrating  the  pressure  absorption  fossa  produced  by  a  left  acoustic  tumor  (after  Henschens"). 


'j^'r-^    ;'/«                                ^^^^^^^^^^1 

Fig.  192. — Showing  superior  view  of  hind  brain  from  Case  XV,  with  strip  of  black  paper  inserted  between  the 
right  acoustic  tumor  and  its  enveloping  arachnoid.    (Photo,  nat.   size.) 


to  be  broken  through  before  the  cerebellum  can  be  drawn  to  the  side  so  as  to 
expose  the  tumor.  It  is  quite  probable  that  many  an  exploration  is  checked 
at  this  stage  for  lack  of  understanding  of  the  condition.  The  membrane  ex- 
tends over  the  superior  surface  of  the  tumor  (Fig.  192)  and,  in  fact,  envelopes 
the  growth,  though  the  concealed  portion  may  not  be  demonstrable. 
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Attention  has  been  called  to  the  obstructive  distention 
of  the  lateral  cistern  in  connection  with  the  matter  of  fluc- 
tuation of  symptoms,  and  it  will  be  again  touched  upon  from  its  surgical  as- 
pects. In  our  present  connection  it  will  suffice  to  say  that  the  cistern  of  the 
lateral  recess  which  sends  its  tubular  prolongations  around  the  Gasserian 
ganglion,  and  encompasses  the  VII*^  and  VIII*^  pair  as  well,  is  probably  fed 
by  the  tuft  of  choroid  plexus  projecting  from  the  foramina  of  Luschka,  the 
plexus  choroideus  ventriculi  quarti  (Fig.  196).  The  plexus  itself 
may  be  enormously  displaced  by  the  tumor,  and  in 
the  only  case  in  which  I  have  carefully  traced  it  (c/.  Fig.  196)  it  lies  below 
the  timior  at  the  cerebellar  margin,  two  centimeters  away  from  its  former 


Fig.  193.— Dramng 


(nat.  size)   of  the  brain  stem,  cerebral  nerves,  and  their  foramina  of  exit  viewed  from 
behind.     A  fictitious  early  tumor  of  the  right  acusticus  is  shown. 


position  in  what  was  the  angle.  It  doubtless  continues  to  secrete  and  there 
may  consequently  be  a  pronounced  local  disturbance  of 
cerebrospinal  fluid  circulation  owing  to  obstruction  by  the 
tumor  of  the  foramina  of  outflow  of  fluid  from  the  cistern.  In  the  absence 
of  tumor,  as  is  well  known,  chronic  inflammatory  processes  involving  this 
lateral  cistern  may  lead  to  local  accumulations  of  fluid  which  may  closely 
simulate,  not  only  in  their  symptomatology  but  in  their  appearance,  the 
fluid  accumulations  which  overlie  actual  tumors  of  the  angle. 

In  the  operative  notes  for  the  cases  in  this  series,  the  occurrence  of  a 
cystic  cap  on  the  posterior  aspect  of  the  tumor 
was  recorded  in  thirteen  out  of  the  twenty-four  cases  in  which  the  tumor  was 
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exposed  at  operation.     It  is  quite  probable,  however,  that  it  was  present 
though  unrecorded  in  the  operative  notes  of  other  cases,  for  in  only  two  (Cases 
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Fig.  194.— Showing  from  below  the  normal  disposition  of  the  cerebral  nerves  in  relation  to  their  foramina  of 
exit  contrasted  with  the  disposition  of  the  nerves  dislocated  by  a  right  acoustic  tumor  (nat.  size). 
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XXIII  and  XXVII)  is  it  specifically  mentioned  that  there  was  no  encysted 
fluid.  Furthermore,  it  is  quite  probable,  as  in  Cases  IV  and  XXVIII  (on 
her  first  operation)  and  in  Cases  XXXI  and  XXXII,  that  a  large 
number  of  operations  have  stopped  short  of  the 
tumor  exposure  after  the  mere  evacuation  of  the 
encysted  fluid  enveloping  the  growth.  Needless  to  say,  this  cov- 
ering arachnoid  cyst  would  be  difficult  to  demonstrate  at  autopsy. 

(3)  The  tumor  in  its  relation  to  the  cerebral  nerves  and  brain. — (a)  Dis- 
tortion of  the  nerves.  The  extracerebral  conducting  paths  from  the  V*""  to  the 
XII*^  inclusive  are  clustered  in  very  close  proximity  to  one  another  at  the 
cerebellopontile  angle  (Figs.  193  and  194).  As  the  tumor  arises  from  the 
acusticus,  this  nerve  need  not  be  considered  in  this  connection 
except  to  recall  that  it  lies  midway  in  the  anatomical  series.  Only  in  the 
case  of  small  tumors  is  the  nerve  still  to  be  traced,  for  when  the  growth  has 
reached  such  a  size  as  to  produce  cerebellopontile  symptoms,  the  nerve  as 
such  has  gone.  Occasionally  intact  fibres  (c/.  Case  XXVI)  may  be  detected 
on  or  near  the  surface,  as  Alexander  and  Frankl-Hochwart,^  Jumentie,^^  Bas- 
soe^^  and  others  have  shown,  but  as  a  rule  they  are  infrequent  and  difficult  to 
demonstrate.  Such  an  appearance  as  that  shown  in  Shattuck's  drawing  of 
Sharkey's  case  (Fig.  185)  must  be  largely  imaginary,  though  in  Case  XV  of 
this  series  a  small  tag  (c/.  Fig.  196)  taken  to  represent  the  VIII**^  was  de- 
tected. 

The  most  striking  distortion,  when  the  tumor  has  reached  any  consider- 
able size,  affects  the  trigeminal  and  the  facial  nerves. 
In  their  normal  intracranial  course  they  are  about  a  centimeter  and  a  half 
in  length,  but  they  may  be  elongated  to  five  centime- 
ters or  more  without  appreciably  affecting  their 
function. 

The  Nervus  facialis,  from  its  immediate  proximity  to  the  acusticus, 
naturally  is  subjected  to  distention  and  compression  before  the  trigeminus, 
and  that  it  often  so  effectively  escapes  serious  functional  impairment  is  most 
remarkable.  This  is  the  more  so  in  view  of  the  seeming  primary  source  of 
origin  of  many  of  the  growths  within  the  porus  where,  as  it  would  appear, 
the  facial  could  hardly  escape  from  the  effects  of  pressure. 

The  accompanying  drawings  (Figs.  195  and  196)  from  the  two  fatal  cases 
(Nos.  XV  and  XIX)  show  better  than  can  any  description  the  amazing 
elongation  to  which  these  two  nerves  are  capable.  In  the  drawing  (Fig.  196), 
where  both  nerves  are  shown,  the  N.  facialis  has  become  reduced  to  a  paper- 
thin  wisp  of  tissue  as  it  neared  the  porus  and  yet  the  patient  showed  merely  a 
slight  expressional  weakness  of  the  corresponding  lower  facial  musculature. 
It  may  be  added  that  the  VIP^  nerve  is  always  found,  as  would  be  expected, 
encircling  the  upper  pole  of  the  tumor,  the  hemicircumference  of  which  neces- 
sarily represents  the  length  to  which  the  nerve  has  been  drawn  out.  Thus  if 
the  tumor  were  spherical  and  3  cm.  in  diameter,  the  facial  nerve,  which  runs 
practically  from  one  end  of  attachment  of  the  acusticus  to  the  other,  would 
approximate  4.7  cm.  in  length. 

The  A'',  ahducens,  according  to  my  experience,  never  comes  into  direct 
contact  with  the  growth,  though  it  is  commonly  so  described,  due,  I  presume, 
to  a  misunderstanding  of  the  relations  which  has  come  about  from  the  study 
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of  brains  not  hardened  before  removal.  Even  as  shown  in  Fig.  196,  where 
a  nodule  of  the  growth  deeply  indented  the  olive,  the  nerve  has  escaped  from 
direct  pressure.  A  homolateral  abducens  palsy  nevertheless  is  common  and 
I  am  incUned  to  ascribe  it  to  the  same  type  of  vascular  constriction  to  which 
has  been  attributed  the  internal  squint  so  frequently  observed  in  cerebellar 
tumors  of  other  types.^* 

The  Nn.  glossopharyngeus,  vagus  and  accessorius  are  not  only  nearer  the 
VII**"  and  VIIF^  nerves  at  their  origin  but  also  their  foramen  of  exit  is  nearer 
to  the  porus  than  is  the  trigeminal  foramen  (c/.  Fig.  194).  One  might  expect 
in  consequence  of  this  that  these  nerves  would  show  clinically  the  effects  of 


Fig.  195. — Dramng  of  the  tumor  and  brain  stem  of  Case  XIX,  shomng  the  great  elongation  of  the  N.  trigem- 
inus (c/.  Fig.  97). 


compression  earlier  and  more  often  than  they  do,  for  they  must  be  compro- 
mised at  a  comparatively  early  date  and  in  advanced  cases  are  found  greatly 
elongated  and  flattened.  That  thej^  do  not  more  often  show  clinical  signs  of 
functional  impairment  is  probably  due  to  the  fact  that  a  slight  disturbance 
in  the  territory  of  these  nerves  is  difficult  of  clinical  detection,  whereas  in  the 
case  of  the  V*''  and  VII*''  a  loss  of  the  corneal  reflex  and  slight  emotional 
asymmetry  of  the  face  is  a  sufficient  telltale. 

The  nerves  are  found  to  be  more  or  less  elongated  and  distorted  by  the 
lower  pole  of  the  tumor  in  all  the  cases  which  have  been  seen  postmortem  and 
in  the  presence  of  a  large  tumor  like  that  of  Case  XV  (Fig.  196)  the  disloca- 
tion may  be  as  marked  as  in  the  case  of  the  V*^  and  VII*^  nerves. 
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(b)  Distortion  of  the  pons,  cerebellum  and  med- 
ulla. The  deformations  of  the  brain  stem  itself  need  little  com- 
ment They  are  often  notable  and  have  been  observed  by  all.  The  pons 
suffers  primarily  and  becomes  indented  even  by  the  medium-sized  growths 
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(e  g  Fic^  31),  but  by  the  larger  tumors  it  may  become  so  flattened  that  it 
appears  to  be  little  more  than' half  of  the  original  bridge,  the  tumor  almost 
reaching  the  median  hue.  The  medulla  also  shares  in  the  moulding  by  these 
larger  growths  (e.  g.,  Fig.  196).  The  olive  may  become  greatly  mdented  and 
indeed  the  whole  bulb  may  be  found  pushed  far  to  the  opposite  side. 
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Even  with  these  extreme  medullary  deformations  no  contralateral  sen- 
sorimotor disturbance  may  have  been  observable  before  death.  Herein  the 
spinal  cord  shows  a  marked  difference  from  the  bulb,  for  when  pressed  upon 
by  a  tumor  sufficiently  to  cause  an  indentation,  palsies  invariably  result. 
This  difference  probably  lies  in  the  fact  that,  in  the  case  of  the  spinal  tumors, 
the  cord  is  pushed  against  an  unyielding  wall. 

The  cerebellar  distortion  may  be  insignificant  or,  on  the 
other  hand,  enormous.  The  sketches  of  Case  XVI  show  an  extreme  de- 
gree of  dislocation  of  both  upper  and  lower  surfaces:  but  it  may  be  added 
that  only  in  case  of  a  decompression  to  relieve  tension  would  a  growth  be 
capable  of  reaching  these  huge  dimensions.  Though  the  flocculus 
and  the  brachium  pontis  primarily  feel  the  effects  of  the  tumor, 
in  the  course  of  its  further  enlargement  the  entire  upper  portion  of  the 
hemisphere  may  become  pushed  backward,  the  1  o  b  u  s  q  u  a  cl  r  a  n  - 
g  u  1  a  r  i  s  above  and  the  tonsil  with  the  1  o  b  u  s  Id  i  v  e  n  t  e  r 
below,  until  the  hemisphere  becomes  merely  the  nest  in  which  the  lesion  lies. 

(4)  Distant  effects  of  the  tumor. — Cases  in  the  stage  at  which  surgical  re- 
lief is  sought,  at  the  present  day  at  least,  have  a  large  tumor  of  the  angle 
which  has  caused  marked  secondary  complications,  due,  in  the  main,  to  the 
obstructive  dilatation  of  the  ventricles.  The  tension  consequent  upon  tliis 
factor  leads  not  only  to  bulging  of  the  third  ventricle, 
with  more  or  less  pressure  absorption  of  the  dor- 
sum sellss,  but  to  the  familiar  choked  disc  with  distention  of  the 
sheath  of  Schwalbe. 

In  addition  there  occur  cerebral  herniations  of  more  or 
less  marked  degree  through  all  possible  openings  into  which  the  cortical  tissue 
may  become  moulded.  Notable  is  the  foraminal  herniation — the  so-called 
pressure  cone  at  the  foramen  magnum  (cf.  Fig.  249), 
the  tonsillar  lobes  of  the  cerebellum  being  squeezed  down  around  the  medulla 
and  in  extreme  cases  even  into  the  canal  as  far  as  or  below  the  arch  of  the  atlas. 

Equally  characteristic  are  the  minor  cortical  protru- 
sions which  occur  at  the  situations  of  the  arachnoid  villi,  not  only  along 
the  margins  of  the  major  sinuses,  longitudinal,  lateral  and  sigmoid,  but  also 
in  great  numbers  over  the  tips  of  the  temporal  lobes  (Fig.  66)  and  spreading 
up  over  the  surface  of  the  hemisphere  in  the  course  of  the  sphenoparietal 
sinus  which  accompanies  the  middle  meningeal  vessels. 

Scant  attention  has  been  paid  to  these  minute  cortical  herniations  for  the 
obvious  reason  that  the  envelopes  are  usually  stripped  from  the  brain  during 
the  process  of  removal.  Thej^  however  have  doubtless  been  observed  bj'' 
many  and  are  especially  well  shown  in  cases  of  cerebellopontile  tmnor  in  view 
of  the  slow  progress  of  the  lesion,  though  they  are  b}^  no  means  restricted  to 
these  particular  growths. 

In  1903  Fraenkel  and  Hunt^^  called  attention  in  one  of  the  cases  which 
they  had  studied  to  what  they  termed  "multiple  punctate  depressions  over 
the  temporal  and  parietal  lobes."  They  had  no  explanation  to  offer  for  these 
lesions.  The  true  description  of  a  careful  histological  study  of  these  minute 
cortical  hernise  has  been  made  by  Beneke-"  and  later  b}'  Wolbach,-''^  but 
Cruveilhier"*^  evidently  understood  their  nature,  and  in  1840  Weiglein^^*  de- 
scribed them  as  Fungi  medullares. 
13 
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They  of  course  may  occur  wherever  arachnoid  vilH  are  to  be  found,  struc- 
tures which  represent  the  points  of  exit  for  the  cerebrospinal  fluid  from  the 
subarachnoid  spaces,  as  Weed^^^  has  shown.  The  villi  project  into  the  layers 
of  the  dura  and  naturally  are  more  numerous  along  the  parasinoidal  expan- 
sions of  the  longitudinal  sinus,  where  pathological  dilatation  of  the  villi  as 
granulations  of  Pacchioni  are  likely  to  appear  with  advancing  age. 

They  are  by  no  means  confined  to  this  situation,  however,  and  in  almost 
every  suboccipital  operation  in  which  some  dislocation  of  the  cerebellar  hemi- 
sphere is  required,  as  in  the  exposure  of  a  recess  tumor,  one  may  see  these  small 
cortical  protrusions  drawn  out  of  their  minute  pockets  in  the  dura  adjacent 
to  the  lateral  sinus.  Due  to  the  internal  hydrocephalus  resulting  from  long- 
standing acoustic  tumors,  they  may  be  particularly  well  developed  and,  as 
originallj^  described  by  Cruveilhier,  protrusions  of  considerable  size  may  take 
place  through  areas  of  bone  absorption  in  the  cranial  base. 

We  see,  therefore,  that  the  gross  intracranial  changes 
which  an  acoustic  tumor  is  capable  of  producing  are  of  three 
kinds  — those  relating  to  the  common  seat  of  origin  of  the  growth 
in  the  meatus,  those  relating  to  the  nervous  structures  in  what  is  called  the 
cerebellopontile  angle,  and  those  which  are  distant  and  are  attributed  to  the 
internal  hydrocephalus.  We  have  seen  that  nearly  a  century  ago  Cruveilhier 
clearly  described  most  of  these  conditions,  and  the  secondary  disturbances 
were  accurately  observed  by  his  contemporary  Weiglein  as  follows: 

"The  sella  turcica  was  entirely  abnormal  — at  the  situation  of 
the  eminence  at  its  anterior  end  was  found  a  cavity,  and  its  sides  were  miss- 
ing also;  its  posterior  margin,  however,  was  extremely 
sharp-edged.  The  fossa  itself  was  unusually  deep,  almost  spherical,  and  was 
occupied  by  a  distended  cyst  filled  with  water-clear  fluid,  which  was  larger  than  a 
hazelnut  and  which  at  the  same  time  was  pressing  on  the  chiasm  of  the  exceedingly 
atrophied  optic  nerves. 

" The  posterior  wall  of  the  petrous  portion  of  the  temporal 
bone  was  entirely  absorbed  through  pressure  of  the  growth,  which 
had  enlarged  in  the  shape  of  a  triangle  whose  base,  one  inch  long,  was  turned  towards  the 
front  and  whose  still  more  deviated  vertex  was  turned  towards  the  back.  The  skull  was 
thin,  the  parietal  bones  especially  being  very  thin  and  transparent,  and  it  had  practically 
no  diploe;  the  depressions  of  the  frontal  bone  corresponding 
to  the  convolutions  of  the  brain  were  unusually  rough  to  touch  and 
bounded  by  exceedingly  sharp-edged  protuberances.  The  surface  of  the  orbital  cavity  of 
the  frontal  bone  was  of  paper  thinness;  in  the  right  orbital  cavity  itself,  back  of  the  Fossa 
lachrymalis,  was  an  excrescence  of  medulla-cerebri-like  sub- 
stance the  size  of  a  small  hazelnut;  in  the  left  was  another  as  big  as  a  pea, 
and  four  smaller  ones,  one  being  still  covered  by  the  periosteum;  finally,  in  the  left  mucous 
cavity  of  the  frontal  bone  was  found  a  Fungus- medullaris-like  excrescence  as  big  as  a  bean; 
all  of  these  communicated  through  little  openings  in  the  frontal  bone  with  the  cranial  cavity, 
where  they  were  almost  equally  as  big." 

The  Histology  of  the  Lesion 

These  tumors  in  question  have  been  described  under  many  designations. 
Though  the  term  "fibrosarcoma"  predominates,  other  terms,  which  have 
been  met  with  in  cases  which  appear  to  be  unquestionably  acoustic  tumors, 
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are  as  follows:  steatoma  of  the  older  writers,  fibroma,  sar- 
coma, neuroma,  glioma  and  endothelioma,  or  combina- 
tions of  these  names,  as  fibrosarcoma,  myxosarcoma,  cysto- 
sarcoma,  fibroglioma,  n  e  u  r  o  f  i  b  r  o  g  1  i  o  m  a  ,  neuro- 
blastoma, neuroglioma,  gliosarcoma,  sarcoma 
fusiceUulare  (Virchow),  neuroma  fasciculare  (Klebs), 
glio  fibroma  (Sternberg),  neurofibroma  (Henneberg  and 
Koch),  endothelial  sarcoma  (Mingazzini),  gliomes  poly- 
morphes  angiomateux  (Alagna^),  fibrocystoma  (Lang- 
don^°^),     neurinoma     (Verocay),     fibroblastoma     (Borst). 

Without  doubt  an  extensive  search  would  reveal  other  terms,  all  of  which, 
however,  depend  largely  upon  the  author's  interpretation  of  the  quantitative 
significance  of  the  relation  of  the  glial  and  fibrous  elements  of  the  particular 
growth  studied.  It  is  probable  that  the  psammomas  of  the  region  often 
attributed  (Gompertz^O  to  the  sheath  of  the  acusticus  are  really  endothelio- 
mata  and  of  meningeal  rather  than  of  endoneurial  origin,  for  so  far  as  I  am 
aware  psammoma  bodies  are  not  found  in  true  acoustic  tumors,  though  in  all 
probability  corpora  amylacea  may  occur.* 

Naturally  no  satisfactory  histological  description  accompanied  the  ac- 
counts of  the  early  tumors,  though  in  a  number  of  them,  as  in  Bell's  case 
(Fig.  1),  the  gelatinous  cystic  areas  which  may  reach  a  considerable  size  were 
noted.  In  1855  Rokitansky,^^°  in  commenting  upon  what  he  called  gelatinous 
sarcomata,  described  as  "a  sarcoma  of  the  dura  mater"  what  from  the  illus- 
tration appears  to  be  an  unmistakable  acoustic  tumor: 

"Eine  rundliche  an  der  Dura  mater  ringsum  den  rechten  Porus  acusticus  haftende 
hiihnereigrosse  succulente  gallerartige,  hie  und  da  leicht  weisslich-opake  Geschwulst.  Sie 
bestand  hier  aus  einer  hochst  zartfaserigen  von  oblongen  Kernen  durchsetzten  Textur  in 
Form  eines  Maschenwerkes,  das  librige  war  eine  formlose  Substanz,  in  der  nebst  oblongen 
viele  runde  Kerne  von  1/200  Mill.  Durchm.  eingetragen  waren.  Nebst  den  Kernen 
zeigten  sich  hie  und  da  auch  kleine  Zellen  von  1/100  Mill.  Durchm." 

Rokitansky's^^^  statement,  as  may  be  recalled,  was  to  the  effect  that  neu- 
romas occur  in  all  nerves  except  the  olfactory,  optic  and  acoustic,  but  to  this 
Virchow^^''  took  exception  in  so  far  as  the  acusticus  is  concerned,  in  a  short 
paper  on  the  subject  of  the  nerve  tumors. 

Indeed  httle  progress  has  been  made  since  Virchow^^°  admitted  in  1864 
that  in  spite  of  the  characteristic  gross  appearance  of  these  tmnors  their 
nature  is  far  from  well  determined.     In  the  cases  which  he  had  studied  he 

*  I  have  seen  no  example  of  an  endothelioma  arising  from  the  meatus,  all  the  examples 
of  such  tumors  in  this  region  having  taken  their  origin  from  the  dura  of  the  petrous  bone 
more  posteriorh^  They  however  have  been  described.  Virchow's  casei^'*  is  a  classical 
example,  and  doubtless  Fester's"  cases — cases  of  what  he  terms  "  Fibro-Psammoma  von 
Nervus  acusticus  und  Nervus  facialis  ausgehend  und  auf  dem  Porus  acusticus  internus 
aufsitzend" — are  of  the  same  order. 

Gompertz^i  has  observed  concentric  amyloid  bodies  in  the  sheath  of  the  acoustic  and 
facial  nerves  within  the  canal,  and  Alexander  with  Obersteiner'^  has  shown  that  with  ad- 
vancing years  corpora  amylacea  are  commonly  seen  in  the  cochlear  branch  of  the  nerve 
where  it  enters  the  meatus  at  the  outer  limit  of  the  glial  elements  which  it  contains,  and  in 
an  examination  of  24  acoustic  nerves  Henschen  states  that  psammoma  bodies 
were  often  observed  in  the  perineurium.  Goerke,™  finally,  has  described  the  presence  of 
corpora  amylacea  in  the  two  tumors  which  he  has  studied. 
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speaks  of  a  fascicular  arrangement  of  fibres  which  resembles  a  neuromatous 
structure,  and  in  one  case  he  had  little  doubt  but  that  the  lesion  was  a  true 
neuroma  which  had  undergone  sarcomatous  degeneration. 

The  story  of  our  own  relation  to  the  terminology  of  these  tumors  has  been 
an  illuminating  one.  The  tissues  have  been  carefully  examined  as  they  were 
met  with  from  case  to  case,  but  no  coordinate  study  was  made  of  the  entire 
series  until  recently.  Fragments  of  tissue  from  all  cases  in  the  Baltimore 
series  had  been  sent  to  Dr.  Mallory,  who  was  good  enough  to  report  upon 
them  without  knowledge  of  the  clinical  symptoms  or  source  of  the  fragment 
except  that  it  came  from  a  brain  tumor,  and  the  diagnoses  returned  were 
either  fibrosarcoma  or  endothelioma — more  often  the  latter. 

The  tissues  from  the  Boston  series  of  cases  had  been  reported  upon  by 
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Fig.  197. — Showing  (Case  VIII)  masses  of  dense  interlacing  fibrous  bands  to  right  and  loose  reticular  glioma- 

tous-like  area  to  left  (  X80). 


Dr.  Councilman  or  his  assistants,  and  the  primary  diagnosis,  which  was 
usually  ''glioma"  (e.  g..  Case  XIV)  because  of  the  demonstration  of  supposed 
glia  fibrils,  had  in  almost  all  cases  been  subsequently  shifted  to  ''endotheli- 
oma," doubtless  because  of  my  insistence  from  the  clinical  side  that  these 
were  extracerebellar  and  benign  lesions  and  could  therefore  have  no  relation 
to  the  gliomas,  for  they  never  extended  by  infiltration. 

The  discussion  came  to  a  head  in  connection  with  the  tissues  of  Case  XXII, 
which  had  clinically  been  regarded  as  a  recess  tumor  of  acoustic  origin,  and 
this  presumption  was  strengthened  by  the  operative  findings.  The  tissues, 
however,  were  so  unmistakably  glioma  that  we  were  induced  to  review  the 
entire  subject,  with  the  disclosure  of  the  fact  that  we  had  been  glossing  over 
a  group  of  tumors  of  a  perfectly'"  unmistakable  and  characteristic  type  and 
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been  designating  them,  as  had  our  predecessors,  by  various  terms  depending 
upon  the  chief  character  of  the  bit  of  tissue  which  happened  to  be  sectioned.* 
It  became  evident  at  once  that  the  tumors  show  two  main 
types  of  tissue,  with  which  we  have  already  become  thoroughly 
famihar  from  the  pathological  notes  and  photographs  appended  to  the  case 
histories.  A  single  fragment  may  happen  to  consist  largely  of  one  type  of 
cell,  and  if  the  diagnosis  is  based  on  this  alone,  the  designation  of  glioma, 


Fig.  198. — Case  I.     Low  power  photograph  (  X  20)  of  fibrous  area  showing  the  regimental  disposition  of  the 
nuclei  entrenched  on  each  side  of  the  collagen  zones. 


fibroma  or  sarcoma  would  naturally  be  made.  These  two  types  of  tissue  are 
composed,  the  one  ofdense  interlacing  fibrous  bands, 
the  other  of  loose  reticular  tissue  (Fig.  197).  "Wlien 
thjey  occur  together  the  two  are  in  most  cases  fairly  sharpty  delimited  from 
one  another,  and  either  may  appear  to  predominate,  depending  possibly  upon 

*  Henschen^'-  states  that  in  the  cases  pubhshed  between  1910  and  1915  the  lesion  was 
designated  as  a  fibroma  17  times,  fibrosarcoma  17  times,  sarcoma  S  times,  endothehoma  4 
times,  neurofibroma  11  times,  nem'inoma  S  times,  gUoma,  fibroghoma,  gUosarcoma,  etc.,  2S 
times,  while  in  20  cases  no  diagnosis  was  given. 

For  example,  the  series  of  cases  from  Eiselsberg's  clinic  were  reported  by  Leischner  as 
neurofibrosarcoma  1,  neurofibroglioma  2,  fibroglioma  3,  fibroma  1,  fibrosarcoma  2. 
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the  age  of  the  tumor  or  upon  its  point  of  origin  in  the  nerve,  those  of  peripheral 
origin  being  more  fibrous,  those  of  central  origin  more  gliomatous. 

The  fibrous  bands,  which  often  show  a  tendency  to  become 
hydropic  (cf.  Case  VI),  are  composed  of  masses  of  elongated  cells  with  oval 
nuclei.  These  nuclei  have  a  striking  tendency  to 
arrange  themselves  in  more  or  less  orderly  fashion, 
either  in  parallel  rows  or  in  whorls.  No  satisfactory  explanation  of  the 
tendency  of  the  nuclei  to  cluster  is  at  hand.  The  palisade  arrangement*  is 
particularly  noticeable  in  the  tissues  of  Case  I  (Figs.  198  and  199),  and  ex- 


FiG.  199. — Showing  (  X  150)  hydropic  fibrous  area  with  palisade  arrangement  of  nuclei.     (From  Case  I.) 

amples  of  whorl  formation  are  apparent  in  several  of  the  photomicrographs 
accompanying  the  case  reports  (e.  g.,  Figs.  61,  81,  82,  98).  The  cells  may 
be  so  numerous  in  some  cases  (e.  g.,  Fig.  68)  as  possibly  to  justify 
the  designation  of  fibrosarcoma,  but  there  are  no  evi- 
dences of  malignancy  in  the  manner  of  growth  of  the  tumor,  and  mitotic 
figures  are  of  exceptional  rarity  (Fig.  200).  The  tissue  with  Mallory's  ani- 
line blue  does  not  stain  like  a  fibroma  but  acquires  a  dull  purple  in  sharp  con- 
trast to  the  brilliant  blue  of  the  small  amount  of  true  connective  tissue  which 


*  Dr.  Mallory  has  shown  me  a  section  of  a  uterine  myoma  with  an  exactly  similar 
palisade  arrangement  of  the  nuclei. 
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is  to  be  seen  about  the  blood  vessels  or  in  the  capsule  of  the  tumor.  Similarly 
with  the  van  Gieson  stain,  on  which  Henschen  lays  great  stress,  the  bundles 
acquire  a  characteristic  tinctorial  yellowish-brown  reaction  with  a  reddish 
tone  to  the  collagen  fibrils  in  the  nuclei-free  zones. 

The  reticular  tissue,  on  the  other  hand,  appears  in  areas 
of  greater  or  less  extent  between  these  fibrous  bands,  and  has  an  oedematous 
or  hydropic  appearance,  with  relatively  scant  round  cells  of  varying  size,  with 
sparse  protoplasm  lying  in  a  loose  tissue  network.  In  this  network  glial 
fibrils  or  near-glial  fibrils  may  often  be  detected  (Figs.  148  and  201)  with 


Fig. 


200. — Sho-ndng,    in   center  of  field,    a    diaster   (XIUOO.     From    Case    XXV. 

Mallory). 


Kindness   of    Dr.    F.  B. 


Mallory's  phosphotungstic  acid  hsematin  stain,  and  it  is  on  their  disclosure 
that  the  diagnosis  of  glioma  has  naturally  hinged.  The 
stain,  however,  is  never  entirely  satisfying,  and  in  our  earlier  pathological 
reports  it  was  commonly  stated  that  the  tissue  contains  fibrils  "resembling" 
glial  fibrils. 

Occasionally,  too,  cells  suggesting  ganglion  cells  maj^ 
be  found  (Fig.  202).  Verocay  observed  them  in  four  cases,  and  Alagna^  lays 
great  stress  on  the  presence  of  these  "elements  pseudo-ganglionaires." 
Whether  they  are  actually  tumor  cells  or  merely  relics  of  the  preformed  gan- 


200 


TUMORS  OF  THE  NERVUS  ACUSTICUS 


glion  cells  which  occur  in  the  nerve  is  uncertain.  It  is  the  impression  of  my 
colleague,  Dr.  Goodpasture,  that  at  least  some  of  the  cells  which  we  have 
heretofore  regarded  as  ganglion  cells  may  be  undifferentiated  fibroblasts 


Fig.  201. — Margin  of  fibrous  and  reticular  areas  (Case  XIID,  showing  fibroglia  and  in  the  reticular  area  sharply 
staining  fibrils  of  the  neuroglia  type  (X  600:    phosphotungstic  acid  haematin). 


Fig.  202. — Case  XXVIII.     Probable  fibroblast  with  cytoplasm  so  disposed  as  to  resemble  a  ganglion  cell 

(XlbOO). 
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(e.  g.,  Fig.  203),  which  in  some  of  the  tumors  are  present  in  large  numbers 
in  what  seem  to  be  newly  forming  fibrous  areas.  These  cells  have  an  abun- 
dant cytoplasm  and  sharply  staining,  often  irregular  nuclei. 
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Fig.  203. — Case  XXVII.   Showing  (  X  600)  young  fibrous  tissue  with  cells  of  varied  shapes  showing  cytoplasm. 


Fig.  204.— Showing  fibrous  area  highly  infiltrated  with  fat  cells  (Case  VII:    X  300). 
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Certain  of  the  tumors  (e.  g.,  Case  XXI,  Fig.  109:  Case  XXIX,  Fig.  164) 
become  extensively  impregnated  with  fat  contained  in  phago- 
cytic fat  cells.  These  for  the  most  part  lie  between  and  sepa- 
rate the  cells  of  what  appear  to  be  young  fibrous  bands  (Fig.  204).  The 
fat  stained  with  Alzheimer's  Scharlach  R  (Fig.  205)  is  anisotropic  and  trans- 
mits polarized  light  with  crossed  Nicol's  prisms.  It  is  found  both  in  and  out 
of  cells  and  is  probably  largely  cholesterin.  Dr.  Goodpasture  regards  it  as  a 
mixture  of  neutral  fat  and  lipoid. 

Pigmentation  also  is  frequently  seen,  apparently  from  diape- 
desis  of  blood  cells  in  degenerated  areas.  Many  of  the  tumors  show  a 
marked    tendency    to    become    hydropic,    and    another    very 


Fig.  205. — Moderately  infiltrated  area  (Case  XXIX)  stained  for  fat  (X  80). 


striking  characteristic  of  the  tissue,  more  or  less  common  in  the  true  gliomas, 
is  the  tendency  toward  hyaline  transformation.  This  oc- 
curs particularly  about  the  blood  vessels  (Fig.  206),  but  there  may  be  large 
areas  showing  little  more  than  hyaline  with  occasional  cells,  and  cysts  may 
form  in  these  areas  just  as  in  the  endotheliom.ata.  Hydropic  degeneration 
with  cyst  formation,  however,  is  far  less  common  than  in  many  of  the  true 
gliomas  of  the  brain  itself,  and  the  cyst  content  is  often 
gelatinous  and  entirely  unlike  the  straw-colored 
fluid  of  the  true  gliomatous  cyst.  At  times  the  hya- 
line deposition  about  the  blood  vessels  assumes  a  whorl  formation  (Fig.  207) 
resembling  the  formation  of  the  psammoma  bodies  in  the  endotheliomata, 
but  lime  deposition  has  not  been  seen  in  any  of  these  cases. 
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Fig.  206. — Case  X.     Showing  ( X  300)  hyalinized  blood  vessels  and  pigment  deposit  at  the  junction  of  fibrous 

and  reticular  areas. 


Fig.  207. — Showing  hj'aline  deposition  in  a  whorl  about  a  vessel  in  reticular  field.   From  Case  XIII  ( X  350). 
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As  a  rule  the  tumors  are  sparsely  vascularized,  but  in  some  cases  the  ves- 
sels in  certain  areas  are  sufficiently  numerous  to  give  to  the  tumor  an 
angiomatous  appearance.  Occasionally  the  presence  of  nerve 
fibres,  doubtless  preformed  acoustic  fibres,  may  be  detected  (Ask- 
anazy,  Bassoe^^  et  al.)  in  these  growths,  usually  about  their  periphery,  but  in 
none  of  the  large  tumors  to  which  our  studies  have  necessarily  been  restricted 
have  they  been  observed.  The  tissue  in  most  cases  has  merely  represented 
the  intracapsular  portion  of  the  growth,  and  the  failure  to  encounter  nerve 
fibres  may  thus  be  accounted  for. 

In  summary,  the  tissue  characteristics  which  make  these  tumors  so  definite 
and  unique  is  the  combination  of  fibrous  zones  in 
which  the  nuclei  tend  to  dispose  themselves  in 
palisades  or  whorls,  together  with  a  loose  reticu- 
lar tissue  containing  glia-like  fibrils,  in  which 
fat    and    hyaline    metamorphosis    commonly    occurs. 

Dr.  Councilman  has  been  good  enough  to  give  me  the  following  note  which 
records  his  impression  of  most  of  these  acoustic  tumors,  seen  in  the  Boston 
series. 

"These  tumors  as  a  class  have  a  remarkable  sameness  of  appearance  and  structure. 
Macroscopically  they  have  an  irregular  or  lobulated  but  smooth  surface.  The  color  is 
pale  yellowish  grey  with  areas  more  densely  yellowish  and  opaque,  corresponding  to  foci 
of  degeneration,  and  the  section  gives  about  the  same  appearance  as  the  surface.  In  con- 
sistency they  are  firm,  tough  and  evidently  fibrous,  this  being  evidenced  not  only  by  their 
toughness  but  by  the  appearance  of  fibrous  bands  and  streaks  on  the  cut  surface.  They 
are  rather  dry  on  section,  although  small  cysts  in  the  interior  are  occasionally  seen. 

"Sameness  in  structure  is  shown  not  only  in  the  character  of  the  tissues  which  compose 
them  but  also  in  the  arrangement  of  these  tissues  and  the  forms  of  degeneration.  They 
have  the  histological  characteristics  of  slow  growth,  the  nuclear  material  is  relatively  small 
in  amount.  The  nuclei  are  poor  in  chromatin,  they  are  closely  associated  with  the  generally 
fibrillar  basic  substance  and  rarely  show  a  surrounding  differentiated  cytoplasm.  Nuclear 
figures  are  not  found,  nor  is  there  much  appearance  of  direct  nuclear  division. 

"  They  contain  few  vessels  and  these  usually  are  of  the  venous  or  capillary  tj^pe,  arteries 
being  rare.  Active  growth  of  the  lining  endothelium,  so  common  a  feature  in  the  glioma,  does 
not  occur.  Hyaline  degeneration  of  the  vessels  is  common.  In  the  typical  cases  of  this 
each  vessel  is  outlined  by  a  broad  hyaline  area  which  takes  the  connective-tissue  stain. 
Atrophic  nuclei  may  be  seen  within  the  hyaline  mass  and  the  lining  endothelium  is  either 
absent  or  represented  by  small  shrivelled  nuclei.  The  hyaline  forms  both  within  and  with- 
out the  vessel,  the  lumen  is  encroached  upon,  becomes  irregular,  and  the  vessel  finally  closed. 
The  very  common  areas  of  necrosis  and  hj^aline  degeneration  in  the  tumors  are  associated 
with  this  vascular  degeneration  and  are  due  to  a  gradual  anaemia.  Other  vascular  lesions, 
such  as  thrombi,  are  not  found  save  the  fresh  operative  thrombi.  Hemorrhages  other 
than  the  operative  are  rarely  found.  That  they  do  occur  is  shown  by  the  not  uncommon 
areas  of  hematogenous  pigment,  the  granules  being  either  free  or  enclosed  in  cells. 

"The  tumors  rarely  contain  extraneous  cells  in  the  form  of  lymphoid  and  plasma  cell 
infiltration,  although  in  areas  of  fatty  degeneration  large  phagocytic  fat-containing  cells 
are  usually  present.  Such  fat-containing  cells  often  lie  in  small  masses  separated  by  small 
fibrous  bands.  Fat  is  also  present  in  the  areas  of  hyaline  degeneration  and  necrosis  in  gran- 
ules and  in  formless  clumps  is  also  contained  in  the  fat  phagocytes.  All  the  fat  present 
stains  with  Scharlach  and  does  not  stain  with  Nile  Blue. 

''The  basic  structure  of  the  tumoris  fibrous.  This" tissue 
occurs  in  large  bands  which  interlace  throughout  the  tumor  and  in  thin  lines  separated 
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by  a  looser  tissue.  In  part  the  bands  are  composed  of  fine  wavy  fibrils,  in  part  the  fibrils 
are  fused  together,  the  tissue  appearing  homogeneous.  These  bands  often  form  whorls 
converging  to  a  single  point  as  in  spindle-cell  sarcomas  and  myomas.  The  nuclei  vary  in 
number,  areas  rich  in  nuclei  alternating  with  areas  containing  few.  They  are  long,  contain 
little  chromatin,  and  are  closely  associated  with  the  intercellular  substance  without  sur- 
rounding cytoplasm.  They  often  show  a  remarkable  arrangement  which  has  been  noted 
by  other  observers.  This  is  an  arrangement  in  closely  packed  masses,  each  nucleus  parallel, 
the  mass  forming  a  straight  line  across  the  band.  There  follows  an  area  devoid  of  nuclei 
and  then  a  similar  nuclear  palisade.  There  are  also  indications  of  this  arrangement  but 
without  the  formation  of  the  definite  palisades.  Such  palisades  can  be  continued  along  a 
band  for  a  considerable  distance  in  a  way  suggestive  of  the  striations  of  a  muscle  fibre. 
Between  the  nuclear  masses  the  parallel  fibrils  of  the  band  are  evident.  The  condition  is 
more  common  in  areas  where  the  fibrous  bands  are  in  whorls.  Such  an  arrangement  of  the 
nuclei,  which  has  also  been  described  in  the  tumors  of  peripheral  nerves,  is  rarely  found  in 
other  types  of  tumors  and  seems  incapable  of  explanation.  The  nuclei  in  the  palisades  are 
much  more  numerous  than  elsewhere  in  the  bands,  even  supposing  those  in  the  blank  places 
have  moved  up  into  the  series.  It  suggests,  however,  that  the  nuclei  may  have  moved  from 
the  blank  areas  owing  to  a  strong  negative  chymotaxis,  but  there  is  no  analogy  for  such  a 
condition  either  in  normal  or  pathological  tissues. 

"  The  fibrous  tissue  itself  is  peculiar.  While  it  has  the  structural  characteristics  of  white 
fibrous  tissue  composed  of  fibrils,  wavy  or  straight,  often  fused,  it  does  not  give  the  staining 
reactions  of  this  with  either  the  Mallory  aniline  blue  stain  or  with  the  van  Gieson.  With 
the  Mallory  stain  it  takes  a  reddish-lilac  color  and  with  the  van  Gieson  a  yellow  tone;  in 
both  stains  there  is  a  sharp  contrast  with  the  walls  of  the  vessels  and  the  small  amount  of 
collagen  tissue  associated  with  them.  With  phosphotungstic  acid  haematin  stain  it  takes  a 
pale  blue. 

"  In  varying  amount  alternating  with  the  fibrous  tissue  and  often  with  sharp  delimita- 
tions is  a  tissue  reticular  in  character  with  wide  or  narrow  cedematous 
spaces  and  with  nuclei  in  relation  with  the  reticulum.  The  structure  resembles  closely  cer- 
tain types  of  gliomas  and  it  is  this  which  has  caused  certain  observers  to  apply  the  term 
glioma  or  glio-sarcoma  to  these  tumors.  There  is  nothing  which  is  absolutely  distinctive 
of  the  glioma  save  the  presence  of  glial  fibrils,  although  in  any  glioma  there  may  be  areas 
where  such  fibrils  are  not  present.  Definite  glial  fibrils  were  found  in  two  of  the  tumors, 
in  one  associated  with  the  reticular  tissue  and  in  the  other  there  were  large  fibrils  in  some 
loose  cedematous  tissue  not  distinctly  reticular  at  the  edge  of  one  of  the  fibrous  bands.  In 
other  tumors,  rather  doubtful  very  short  fibrils  were  found  in  the  reticulum.  The  nuclei 
in  the  reticular  tissue  are  round,  contain  rather  more  chromatin  than  do  those  in  the  fibrous 
bands,  but  have  not  centi-al  round  mass  of  chromatin  so  often  found  in  the  glioma  nuclei. 
They  lie  at  the  irregular  nodal  points  of  the  meshwork. 

"  Cells  stronglj'-  resembling  ganglion  cells  were  found  in  one  of  the  tumors.  Nerve  fibres 
were  never  found  nor  was  there  any  elastic  tissue  present  save  in  connection  with  vessels." 

I  am  aware  that  Dr.  Councilman  has  felt  some  hesitation  in  pronouncing 
upon  these  lesions  without  further  study,  one  aspect  of  which  would  necessi- 
tate a  detailed  histological  examination  of  the  finer  anatomy 
of  the  cerebral  nerves,  particularly  of  the  acusticus.  Scant 
attention  appears  to  have  been  given  to  this  subject,  though  in  1906  observa- 
tions by  Levi"^  on  the  posterior  spinal  roots,  and  by  Hulles^^  on  the  sensor}^ 
roots  from  the  medulla  were  published  from  Obersteiner's  laboratory,*     As 

*  Two  years  later  Alexander  and  Obersteiner"  made  a  special  study  of  the  Ner\nis 
cochlearis  and  observed  that  with  advancing  age  there  occurs  a  deposit  of  corpora  amylacea 
in  the  portion  of  this  nerve  lying  within  the  meatus,  and  these  bodies  occur  at  the  glia  septum 
which  really  demarcates  the  peripheral  from  the  central  portion  of  this  ner^•e.  This  sep- 
tum, therefore,  is  much  farther  out  than  Hulles  had  been  led  to  believe. 
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Lhermitte  and  Klarfeld^^^  and  Henschen^^  have  more  recently  pointed  out,  the 
auditory  nerve  consists  of  two  portions  which  differ  genetically  and  morpho- 
logically. The  boundary  between  them  lies  ordinarily  in  the  porus,  though 
occasionally  it  is  placed  a  little  more  distal  and,  not  rarely,  a  little  more  cen- 
tral. The  distal  segment  is  for  the  most  part  constructed  like  a  peripheral 
nerve  with  axis  cylinders,  neurilemma  and  a  connective  tissue,  endo-  and 
perineurium.  In  the  central  segment,  on  the  other  hand,  the  fibres  have  no 
neurilemma  and  endoneurium  consists  of  a  glial  tissue,  just  as  in  the  spinal 
cord.  Glial  prolongations  extend  also,  in  some  cases,  into  the  distal  segment. 
As  already  stated,  it  is  Henschen's  view  that  the  tumors  develop  from  the 
peripheral  portion. 

This  is  said  to  be  also  true  of  the  trigeminus  and,  to  a  lesser  extent,  of  the 
vagus  and  glossopharyngeus  nerves,  which  may  also  be  the  seat  of  the  tumors. 
In  the  acusticus,  moreover,  the  only  nerve  we  have  examined,  clusters  of 
ganglion  cells  may  be  found  for  some  distance  from  the  medulla.  The  point 
at  which  the  encasement  of  giia  ends  and  the  fibres  become  supported  by  con- 
nective tissue  and  acquire  a  neurilemma  sheath  seems  to  lie  at  a  variable 
distance  from  the  brain  stem  in  the  free  portion  of  the  nerve — 5  mm.,  accord- 
ing to  Hulles,  and  much  farther  out,  according  to  Lhermitte  and  Klarfeld. 
Henschen^i  has  concluded  from  the  examination  of  a  series  of  acoustic  nerves 
that  the  nerve  in  men  averages  from  17  to  19  mm.  in  length  and  the  transition 
zone  between  glia  and  fibrous  tissue  is  from  10  to  13  mm.  from  the  brain  stem. 
In  women  the  nerve  averages  16  to  17  mm.  in  length  and  the  transition  zone 
is  from  7  to  10  mm.  from  the  brain  stem.  He  believes  also  that  the  transition 
zone  is  farther  out  in  the  vestibular  than  in  the  cochlear  nerve.  Small  patches 
of  glia  may  be  found  farther  out  than  the  glia  boundary. 

The  histogenesis  of  the  acoustic  tumors  unquestionably  de- 
pends upon  these  two  supporting  elements,  connective  tissue  and  neuroglia, 
and  it  is  not  improbable  that  the  tumors  may  arise  from 
tissue  rests  near  the  zone  of  transition.*  It  is  not 
unlikely  that  tumors  (e.  g..  Case  XXII)  which  appear  to  arise  from  the  central 
part  of  the  nerve  are  richer  in  neuroglial  elements  and  may  even  show  gan- 
glion cells,  for  they  have  been  observed  in  tumor  sections  by  Askanazy,  by 
Verocay,^^®  Kolb^^  and  Henschen,  and  their  presence  has  been  recorded  in 
some  of  our  sections. t 

*  It  has  been  suggested  by  Borst^"  that  some  of  the  tumors  of  the  peripheral  nerves 
take  their  origin  from  the  cells  of  Schwann,  so  that  if  these  cells  really  act  as  neurocytes  the 
tumors  might  be  called  true  neuromas.  In  the  tumors  in  question,  though  Verocay  sug- 
gested that  the  cells  were  closely  related  to  those  of  the  neurilemma,  they  nevertheless  do 
not  possess  the  characteristic  staining  reaction  of  these  cells.  The  relation  of  glia  and 
neurilemma  is  not  known.  According  to  the  older  view  they  were  regarded  as  of  connective 
tissue  origin,  but  of  late  they  are  taken  to  be  ectodermal. 

t  Dr.  Goodpasture  has  made  an  independent  study  of  fragments  from  the  more  recent 
cases  in  the  series  and  writes  as  follows :  "  The  histological  architecture  of  these  tumors  does 
not  seem  to  me  to  necessitate  the  conclusion  that  they  are  composed  of  two  genetically 
different  tissues.  Varying  degrees  of  differentiation  of  fibrillse,  which  stain  more  or  less  char- 
acteristically for  collagen,  are  evident;  and  the  reticular  areas  may  well  be  regarded  as 
early  less  differentiated  portions  of  the  tumor  which  may  progress  to  the  more  fibrous  form." 

This  is  quite  a  new  point  of  view  and  very  possibly  in  this  chapter  too  much  stress  has 
been  laid  upon  the  two  types  of  tissue.  He  has  pointed  out,  moreover,  that  the  ganglion- 
like cells  which  had  been  observed  in  some  of  the  sections  may  be  nothing  more  than  undif- 
ferentiated fibroblasts  with  abundant  cytoplasm  (Fig.  202).  Inasmuch  as  the  histological 
aspect  of  these  growths  constitutes  the  most  interesting  feature  of  this  story,  it  is  important 
that  the  views  of  as  many  skilled  pathologists  as  possible  should  be  recorded . 
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We  have  seen  that  the  tumors  vary  considerably  in  the  proportion  of  the 
fibrous  and  reticular  areas  which  they  possess  and,  what  is  more,  the 
tissue  comprising  the  growths  seems  to  be,  as  it 
were,  transitional,  for  the  fibrous  elements  do  not  stain  quite 
like  fibroblastic  tissue  nor  are  the  glia  fibrils,  if  such  they  are,  in  the  reticular 
areas  often  fully  formed:  then,  too,  it  is  notable  that  the  tumors  do  not  possess 
the  invasive  characters  of  the  gliomas  which  arise  elsewhere.* 

In  short,  there  can  be  no  question  but  that  the  lesion  is  a 
true  nerve  tumor , — hence  neurofibroma  or  neuro- 
glioma  or  neurofibrogliom  a, — for  it  arises  from  nerve-tissue 
elements  even  though  in  this  case  they  are  merely  the  binding  or  supporting 
structure  for  the  conducting  paths.  This,  it  will  be  recalled,  was  Virchow's 
impression  of  one  of  the  tumors  he  had  observed,  and  Sternberg^'^'*  subsequently 
concluded  that  they  were  mixed  tumors  of  a  gliomatous  nature — gliofibroma — 
which,  however,  he  attributed  to  embryonal  tissue-rests  occurring  in  the  nerve 
rather  than  to  the  fact  that  the  nerve  normally  contained  these  complex  tis- 
sue elements. 

Henschen  emphatically  favors  the  restoration  of  the  term  acous- 
tic tumor,  formerly  applied  by  pathologists  to  these  growths  but 
for  many  years  replaced  by  clinicians  by  the  more  general  regional  designa- 
tion of  cerebellopontile-angle  tumor.  The  latter  term,  however,  comprises 
a  variety  of  lesions  which  give  a  similar  clinical  syndrome  but  which  involve 
the  acusticus  secondarily  rather  than  primarily. 

Careful  histological  studies  of  these  tumors  have  been  made  by  Verocay,^^^ 
by  Jumentie,^^  who  regards  them  all  as  types  of  glioma,  by  Ilenschen,^^  and 
many  others;  among  them  Henschen's  description  and  conclusions  seem  to 
me  to  be  the  most  dependable.  Verocay  suggested  the  use  of  the  term 
neurinoma  for  these  unmistakable  lesions,  but  inasmuch  as  his 
discussion  pertains  largely  to  generalized  neurofibromatosis  it  may  best  be 
taken  up  in  the  succeeding  chapter.  If  as  an  alternative  to  "acoustic 
tumor"  a  histological  designation  is  preferred,  the  term  acoustic 
fibro  neuroma  is  probably  preferable. 


The  Degenerations  Produced  by  the  Lesion 

In  only  one  of  the  fatal  cases  in  this  series  (Case  XV)  have  the 
degenerations  in  the  corticospinal  paths  produced 
by  the  lesion  been  studied,  and  though  it  is  a  subject  for  a  neuropathologist, 
it  may  suffice  to  say  that  despite  the  large  size  of  the  growth  the  changes 
observed,  as  was  true  of  the  case  studied  by  Alexander  and  Frankl-Hoch- 
wart,^  were  very  slight.  Naturally  some  evidence  of  degeneration  would  be 
expected,  dependent  upon  the  extent  to  which  the  nerves  and  brain  stem  have 
suffered  from  pressure,  but  aside  from  the  changes  in  the  acusticus  the  degen- 
erations are  very  inconspicuous.     Tliis  has  been  emphasized  by  Jumentie,^ 

*  Sezary  and  Jumentie^^'-  have  subdivided  these  tumors,  which  the}*  insist  are  gUomas, 
into  three  types  depending  largel}'  upon  the  degree  of  degeneration  which  is  seen.  Ju- 
mentie,  moreover,  describes  a  ghomatous  infiltration  of  the  meninges  in  his  Case  4,  and  it  is 
not  impossible  that  this  may  occur  in  Cases  XXII  and  XXVI  of  this  series. 
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who  finds  that  of  all  structures  the  dentate  nucleus  shows  the  chief  alteration, 
but  even  here  they  may  be  very  slight  even  with  large  tumors. 

The  middle  ear.  As  early  as  1871  a  careful  study  of  the  changes  in  the 
middle  ear  produced  by  an  acoustic  tumor  was  made  by  Boettcher,^®  and  they 
have  since  been'  fully  described,  among  others,  by  Gomperz,'^^  Goerke,'^°  Alex- 
ander and  Frankl-Hochwart,^  Pause, ^^^  Funkenstein,^*  Henschen,''^  Quix,^"*^ 
Zange^^^  and  Lange.^"^  It  has  been  shown  experimentally  that  division  of 
the  acusticus  leads  to  a  degeneration  in  the  vestibular  branch  as  far  as  the 
vestibular  ganglion  but  not  beyond,  whereas  the  cochlear  branch  degenerates 
to  the  ganglion  spirale  and  beyond  to  its  peripheral  end  cells.  This  on  ana- 
tomical grounds  is  what  might  also  be  expected  as  a  result  of  the  lesion  in 
man  under  consideration,  but  as  a  matter  of  fact  other  elements,  such  as 
pressure  disturbances,  vascular  stasis  and  other  changes  due  to  the  long 
presence  of  the  tumor,  serve  to  modify  the  experimentally  induced  picture. 

In  Pause's  case,  in  which  the  acusticus  was  fully  engulfed  in  the  tumor  with 
only  a  few  intact  fibres  remaining,  there  was  atrophy  of  the  ganglion  spirale 
and  disappearance  of  the  cells  of  the  organ  of  Corti.  The  ganglion  vestibu- 
lare  was  also  degenerated  as  well  as  the  peripheral  sensory  end  cells. 

In  Alexander's^  case  likewise  a  few  acoustic  fibres  remained  within  the 
tumor,  but  the  vestibular  apparatus  was  histologically  normal,  whereas  the 
cochlear  division  with  the  ganglion  spirale  and  the  organ  of  Corti  were  re- 
placed by  connective  tissue. 

In  Quix's  case  the  cochlear  and  vestibular  nerves  were  completely  degen- 
erated, including  their  ganglia,  and  yet  the  peripheral  cells  in  Corti's  organ 
were  completely  unchanged.  He  attributes  this  to  the  fact  that  the  porus 
was  free  and  that  the  stria  vascularis  and  the  arteria  acustica  interna  were 
not  involved,  his  conclusion  being  that  the  mere  stretching  of  the  nerve  does 
not  lead  to  degeneration  of  the  special  sense  cells  provided  the  circulation  of 
the  blood  and  lymph  remains  intact. 

In  a  case  in  which  the  tumor  appeared  to  arise  from  the  sheath  of  the 
cochlear  branch  sending  a  detachable  projection  into  the  canal,  Zange  found 
the  N.  vestibularis  practically  normal  despite  blood  stasis,  with  extravasation 
in  the  labyrinth  and  vestibular  apparatus. 

Four  post-operative  cases  from  Krause's  clinic  were  studied  by  Lange,™ 
and  he  points  out  the  high  degree  of  stasis  and  extravasation  and  pigmenta- 
tion which  occurs  in  all  parts  of  the  labyrinth,  which  he  attributes  to  both 
blood  stasis  and  lymph  stasis,  whether  from  the  general  effect  of  pressure  or 
the  local  effect  of  the  growth.  The  degenerations  were  variable  and  in  three 
of  the  cases  inconsiderable,  but  they  tended  to  support  the  experimental 
findings  except  that  the  special  sense  cells  of  the  organ  of  Corti  did  not  par- 
ticipate in  the  changes  but  remained  fairly  well  preserved. 

The  possibility  that  a  so-called  "choked  labyrinth," 
comparable  to  the  well-recognized  papilloedema  of  the  opticus,  may  prove 
to  be  a  recognizable  clinical  symptom  in  cases  of  brain  tumor,  is  a  matter 
which  has  been  speculated  upon  but  deserves  thorough  investigation.  It 
is  quite  probable  that  the  presence  of  an  acoustic  tumor  will  effectually  block 
the  cerebrospinal-fluid  pathway  to  the  perilabyrinthine  spaces,  and  that  in 
consequence  the  effect  on  the  labyrinth  under  these  circumstances  will  be  very 
different  from  the  effect  of  a  mere  general  increase  in  tension  of  the  fluid. 


DEGENERATIONS  209 

The  situation  is  comparable  to  different  effects  on  the  optic  nerve  and 
retina  under  the  circumstance  of  a  pituitarj^  tumor  which  so  blocks  the  optic 
sheath  that  fluid  cannot  be  forced  along  it,  and  produces  degenerative  changes 
without  a  choked  disc,  in  contrast  with  the  effects  of  an  increase  in  cerebro- 
spinal-fluid  tension  produced  by  a  distant  tumor.  On  a  similar  basis  it  is  not 
improbable  that  the  functional  disturbances  in  the  acoustic  nerve  so  often 
observed  on  the  side  contralateral  to  the  tumor,  may  be  due  to  the  increased 
tension  of  the  cerebrospinal  fluid,  causing  possibly  a  secondary  atrophy  of 
some  sort  (c/.  Case  XXX),  whereas  the  changes  on  the  side  of  the  lesion  clue  to 
the  direct  pressure  of  the  tumor,  are  of  an  entirely  different  order  and  are 
comparable  to  the  so-called  primary  atrophy  of  the  optic  papilla  seen  in  pitui- 
tary lesions. 

However  this  may  be,  it  would  appear  that  an  acoustic  tu- 
mor provokes  variable  degenerative  alterations 
in  the  internal  ear,  dependent  upon  a  number  of  factors — the 
size  of  the  lesion,  its  duration,  the  extent  of  its  penetration  into  the  canal, 
and  so  on.  These  are  matters  with  which  the  writer  has  no  personal  knowl- 
edge, and  from  confused  statements  in  the  literature  it  is  apparent  that  the 
subject  needs  further  study. 

Summary 

The  isolated  tumors  involving  the  Nervus  acusticus  arise  from  the  en- 
doneurium  which  is  peculiar  to  this  nerve  and  gives  them  their  distinctive 
histological  appearance. 

They  seem  to  originate,  as  a  rule,  in  the  distal  portion  of  the  nerve  within 
the  auditory  canal  and  consequently  may  cause  through  pressure  absorption 
a  dilatation  of  the  porus  acusticus  internus. 

From  this  point  the  tumors  spread  inward  throughout  the  nerve  until  it 
becomes  completely  enveloped.  The  adjoining  structures  in  the  cerebello- 
pontiie  angle  suffer  from  secondary  compression  effects.  Ultimately  an 
internal  hydrocephalus  is  produced,  and  the  general  pressure  phenomena  of 
an  intracranial  tumor  rapidly  supervene. 

The  growth  is  composed  of  two  main  sorts  of  tissue — a  dense  fibrous  tissue 
and  a  loose  areolar  tissue  possessing  some  of  the  architectural  characteristics 
of  a  glioma.  The  tumors  are  specific  for  the  acusticus  and  should  not  be  con- 
fused with  other  growths  arising  in  the  cerebellopontile  angle. 
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CHAPTER  VIII 

BILATERAL  ACOUSTIC  TUMORS,  GENERALIZED  NEUROFIBRO- 
MATOSIS AND  THE  MENINGEAL  ENDOTHELIOMATA 

Though  acoustic  neuromas,  as  we  have  seen,  commonly  occur  as  single 
lesions,  examples  of  an  involvement  of  both  nerves  are  not  unknown.  How- 
ever, when  bilateral  tumors  are  found  they  are  usually,  though  not  always, 
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Fig.  208. — An  example  of  multiple  and  bilateral  cerebral  nerve  tumors  in  a  child  of  eleven  with   inherited 
generalized  neurofibromatosis.     Bilateral  deafness  before  death.     Redrawn  from  Berggriin. 


an  expression  of  a  more  or  less  wide-spread  disorder  characterized  by  tume- 
faction of  the  cerebrospinal  and  peripheral  nerves.  Under  these  circum- 
stances the  intracranial  symptoms  may  occur  early  in  life,  as  in  Berggriin's 
remarkable  case  of  a  child  aged  eleven  (Fig.  208). 
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The  earliest  recorded  examples  of  bilateral  recess  tumors  in  association 
with  central  neurofibromatosis  appear  to  have  been  those  of  Wishart'^"^^  in 
1822*  and  of  Knoblauch"  in  1843,  though  wide-spread  attention  was  not 
drawn  to  them  until  the  appearance  in  1902  of  Henneberg  and  Koch's  im- 
portant study.'^^  The  first  case  in  their  oft-quoted  article  was  a  typical  one 
of  von  Recklinghausen's  disease  with  the  usual  multiple  neurofibromas  of  the 
skin,  peripheral  nerves,  extra  and  intradural  spinal  nerves,  also  of  the  IX*^ 
and  X*^  cranial  roots  with  bilateral  acoustic  tumors  of 
the  cerebellopontile  angle. 

There  have  been  many  other  similar  cases  reported,  possibly  the  best 
known,  owing  to  the  distinction  of  the  author,  being  that  which  was  made  the 
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Fig.   209. — The  illustration  accompanying  Raymond's  oft-quoted  case  report. 


subject  in  1898  of  one  of  Raymond's  dimques}'^^  No  diagnosis  other  than 
that  of  presumable  tumor  was  made  at  the  time  of  his  first  report,  but  a  sub- 
sequent autopsy  revealed  the  bilateral  lesion  (Fig.  209).  Since  then  the  con- 
dition, though  comparatively  rare,  has  become  well  understood,  though  ordi- 
narily these  bilateral  lesions  are  merely  an  expression  of  generalized  neuro- 
fibromatosis and  are  more  important  from  the  standpoint  of  the  general  dis- 
ease than  from  that  of  the  involvement  of  the  VHP''  pair  of  nerves.  A  case 
has  recently  been  described  by  Bassoe^^  (Fig.  210),  which  is  of  interest  from 
the  fact  that  hearing  was  preserved  in  the  ear  on  the  side  of  the  larger  growth. 


*  Wishart  regarded  the  tumors  as  originating  from  the  "\'II*'>  pair  just  where  the}'  enter 
the  meatus  auditorius  internus. 
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Statistics  compiled  from  the  literature -regarding  the  relative  frequence  of 
isolated  and  bilateral  acoustic  tumors  are  misleading  for  the  reason  that  the 
bilateral  lesions  are  so  comparatively  rare  that  most  of  them  are  likely  to  be 
put  on  record.  In  1915  Henschen  had  assembled  the  records  of  245  verified 
cases  of  single  tumor  and  24  of  verified  bilateral  tumors,  usually  associated 
either  with  generalized  neurofibromatosis  or  what  Mosse 
and  Cavalies  have  termed  central  neurofibromatosis.     This 


Fig.  210.- 


-Bilateral  acoustic  neuromas  in  a  case  of  central  and  peripheral  neurofibromatosis, 
retained  on  the  right.     Kindness  of  Peter  Bassoe. 


Some  hearing 


apparent  ratio  of  one  bilateral  to  ten  isolated  tumors  is  unquestionably  far 
too  large,  and  one  to  one  hundred  or  more  would  actually  be  a  more  probable 
ratio. 

No  example  of  a  bilateral  lesion  has  occurred  among  the  23  verified  cases 
in  the  present  series,  though,  as  may  be  recalled,  there  were  one  or  two  sus- 
pects (e.  g..  Case  VIII)  owing  to  the  bilaterality  of  some  of  the  cerebral  nerve 
symptoms  and  to  the  presence  of  some  cutaneous  soft  fibromas.     However, 
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with  our  present  appreciation  of  the  seat  of  origin  of  these  growths  one 
would  hardly  venture  today  upon  a  diagnosis  of 
a  bilateral  lesion  without  bilateral  deafness,  no 
matter  how  wide-spread  might  be  the  palsies  of  the  other  cerebral  nerves. 
It  must  be  realized  that  patients  with  bilateral  deafness  have  been  found  to 
have  unilateral  tumors  (e.  g.,  the  first  cases  of  v.  Voss/^^  and  Fraenkel  and 
Hunt*^)  whereas  contrariwise,  with  a  bilateral  tumor  deafness  may  not  be 
complete  (e.  g.,  Sternberg's^''''  and  Bassoe's'^  cases). 

Patients  who  were  found  to  have  bilateral  tumors  have  occasionally  been 
operated  upon.  Thus,  as  recorded  by  Stewart  and  Holmes,'^''  a  patient  (Case 
22)  with  bilateral  tinnitus  followed  by  deafness  was  operated  upon  by  Horsley, 
who  removed  a  "fibroma"  from  the  left  recess.  Eleven  months  later  there 
was  found  at  autopsy  an  unsuspected  tumor  in  the  unexplored  right  recess. 
Funkenstein^^  fnlly  records  a  case  operated  upon  in  1903  by  Garre,  who  found 
a  tumor  in  each  recess  and  attempted  to  remove  them:  the  patient  did  not 
survive  and  the  autopsy  showed  a  wide-spread  central  neurofibromatosis. 
Similar  experiences  may  have  occurred  to  others. 

We  have  seen  in  the  chapter  on  symptomatology  that,  possibly  through 
dislocation  of  some  sort,  bilateral  cerebral  nerve  symptoms  may  be  present 
without  there  being  a  bilateral  lesion  and,  indeed,  the  contralateral  symptoms 
on  the  part  of  the  V*^  and  VII*^  may  be  the  more  pronounced  {cf.  Case  XXIII). 
A  localizing  diagnosis,  however,  must  hinge  on  deafness,  which  far  outweighs 
all  other  extracerebellar  symptoms  in  its  importance,  and  the  diagnosis  of  a 
bilateral  process  can  with  safety  only  be  made  when  there  is  bilateral  deafness 
(c/.  Case  XXX). 

The  literature  contains  many  interesting  examples,  the  larger  number 
described  on  a  pathological  rather  than  a  clinical  basis,  but  in  some  of  them 
unusual  symptoms  had  been  produced.  Thus  Stark^^°  records  a  case  of  bi- 
lateral tumor  which  had  led  to  a  secondary  internal  hydrocephalus  with  a 
cerebrospinal  rhinorrhoea  and  which  was  further  remarkable  in  being  accom- 
panied by  a  bilateral  atrophy  of  the  tongue. 

Whether  any  of  these  cases  mentioned  in  the  literature,  in  the  absence  of 
the  cutaneous  manifestations  of  von  Recklinghausen's  disease,  were  diag- 
nosed before  operation  or  autopsy  as  having  bilateral  acoustic  tumors,  is  not 
apparent  nor  is  it  entirely  clear  whether  any  of  them  were  unaccompanied 
by  evidences  of  generalized  neurofibromatosis.  There  is  no  reason,  however, 
why  such  a  condition  should  not  be  capable  of  clinical  recognition,  though,  as 
has  been  told  in  connection  with  Case  XXX,  such  a  diagnosis  was  ventured 
upon  owing  to  bilateral  deafness  as  well  as  to  bilateral  cerebral  nerve  symp- 
toms of  other  sorts,  but  events  showed  that  after  all  the  tmnor  was  unilat- 
eral.* 

*  Since  these  notes  were  written  another  case,  almost  the  counterpart  of  Case  XXX, 
has  been  under  observation.  There  were  complete  deafness,  blindness,  loss  of  taste  and 
smell,  with  wide-spread  cerebral  nerve  symptoms.  The  first  recorded  symptom  was  loss  of 
hearing  on  the  left,  and  the  stereo-Rontgenograms  (Figs.  235,  2:36)  were  thought  to  show 
an  extensive  absorption  of  the  petrous  bone  surrounding  the  left  porus,  whereas  the  right 
was  normal.  At  operation  a  unilateral  tumor  was  found  on  the  left. 
The  two  cases  show  that  the  symptoms  which  might  be  expected 
in  case  of  a  bilateral  tumor  may  be  exactly  simulated  by  a 
single  tumor  of  advanced  standing  and  that  the  diagnosis  under  these  circima- 
stances  may  depend  upon  the  X-ray  findings  alone. 
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Acoustic  Tumors  and  the  Endotheliomata 

This  present  study  of  the  acoustic  tumors,  as  already  stated,  was  under- 
taken as  a  digression  during  the  preparation  of  a  monograph  upon  the  subject 
of  the  meningeal  endotheliomata,  with  which  they  had  been  tentatively  incor- 
porated owing  to  many  mistaken  histological  diagnoses.  Obviously  they  are 
tumors  of  an  utterly  different  pathological  character.  There  would,  never- 
theless, have  been  some  justification  in  including  them  with  the  meningeal 
tumors  in  view  of  the  fact  that  the  two  types  of  tumor  are 
so  frequently  associated  that  there  has  been  a  recent  ten- 
dency to  group  them  together  (Ribbert  and  Askanazy). 

There  have  been  occasional  reports  (e.  g.,  Langdon^''^:  Funkenstein's^ 
Case  3,  Leischner's^"^  Case  7,  and  Henschen's^^  Case  13)  of  unilat- 
eral acoustic  tumors  accompanied  by  multiple 
''fibro-psammomas  "  usually  situated  on  the  falx.  Examples 
of  bilateral  acoustic  tumors  with  either  "multiple 
or  single  meningeal  f  i  b  r  o  -  s  a  r  c  o  m  a  s  and  psammo- 
m  a  s  "  (doubtless  endothelial  tumors)  have  also  been  reported  (e.  g., 
Biggs's^^  case  and  Henneberg  and  Koch's^^  second  case).  Moreover,  when 
the  acoustic  tumors  are  bilateral  they  are  very 
apt  to  be  merely  a  local  expression  of  a  more  wide- 
spread process  (central  or  general  neurofibromatosis)  of  the  von 
Recklinghausen  type,  and,  what  is  still  more  significant, 
multiple  endotheliomata  of  the  cerebral  or  spinal 
meninges  are  a  not  uncommon  accompaniment  of 
central    neurofibromatosis. 

In  what  appears  to  be  the  earliest  recorded  case  of  central  neurofibroma- 
tosis— namely,  that  of  Wishart^**^  in  1822 — bilateral  acoustic  tumors  producing 
deafness  were  accompanied  by  multiple  meningeal  tumors,  the  larger  of  which 
had  perforated  the  bone  in  the  fashion  characteristic  of  the  endotheliomata. 

A  later  example  was  given  by  Fraenkel  and  Hunt^^  in  1903.  The  patient 
had  multiple  cerebral  nerve  symptoms,  with  complete  deafness  and  the  usual 
evidences  of  cerebellar  involvement.  The  autopsy,  which  unfortunately 
was  limited  to  the  brain,  showed  bilateral  acoustic  tumors,  whereas  on  the 
dura  were  more  than  one  hundred  separate  "psammo- 
mata  of  the  fibrous  and  alveolar  variety"  (doubt- 
less endotheliomata)  of  varying  size,  the  chief  involvement  being  along  the 
falx.  Corresponding  cases,  either  with  single  or  multiple  endotheliomata  in 
addition  to  the  acoustic  tumors,  have  been  reported  by  Askanazy,  Leischner^^^ 
(Cases  7  and  10),  Funkenstein^^  (Case  1),  Verocay,i««  WestphaP^^  (Case  2), 
and  doubtless  by  others. 

It  is  apparent,  therefore,  that  generalized  neurofibro- 
matosis, isolated  tumors  of  the  acusticus,  and  f  i  - 
b  r  o  -  e  n  d  o  t  h  e  1  i  o  m  a  t  a  of  the  meninges  are  in  some 
fashion  correlated  lesions.  It  would  seem  probable  that 
some  anomaly  of  development  of  the  nervous  sys- 
tem and  its  envelopes  must  be  the  underlying  factor,  for  on 
such  a  basis  could  one  best  account  for  the  multiplicity  of  these  lesions :  and 
it  is  to  be  noted  in  this  connection  that  the  more  outspoken  expression  of  the 
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disorder  represented  by  von  Recklinghausen's  disease  even  shows  an  heredi- 
tary tendency. 

We  have  been  given  the  opportunity  of  making  a  comparative  study  of  the 
lesions  in  two  cases  of  von  Recklinghausen's  disease.  In  both  cases  the  nerve 
tumors  show  the  same  histological  appearance  which  has  been  found  to  char- 
acterize the  isolated  acoustic  tumors.  The  fibrous  tissue  elements  have  the 
same  peculiar  staining  reactions  which  clearly  distinguish  them  from  true 
connective  tissue,  and  it  would  be  interesting  to  know  whether  in  the  general- 
ized cases  the  acoustic  neuromas  also  tend  to  develop  from  the  distal  end  of 
the  nerve  within  the  porus,  but  no  observation  seems  to  have  been  made  of 
this. 

One  of  the  most  thorough  studies  of  this  tissue  has  been  made  by  Vero- 
cay/^^  who,  as  stated  in  the  preceding  chapter,  suggested  the  name  neu- 
rinoma for  these  peculiar  nerve  tumors.  A  summary  of  Verocay's  ob- 
servations upon  one  case  of  generalized  neurofibromatosis  and  four  isolated 
acoustic  tumors  is  of  sufficient  interest  to  justify  its  incorporation  here  in  full. 

Verocay's  summary.  (1)  The  tissue  of  the  multiple  nerve  tumors,  which  until  a  short 
time  ago  was  regarded  as  connective  tissue,  is  not  connective  tissue  but  a  pecuhar  neuro- 
genous tissue.  The  nerve  fibre  cells  themselves  or  corresponding  embryonal  cells,  which 
possibly  have  not  reached  the  normal  structure  of  nerve  tissue,  constitute  the  basis  of  the 
tumor. 

(2)  The  macro-  and  microscopic  picture  of  the  tumor  may  become  somewhat  modified 
under  several  conditions  (distinct  abundance  in  connective  tissue,  serous  cedema  with 
eventual  formation  of  cystic  spaces,  hyalinoid  change  of  tumor  tissue,  increase  in  the  num- 
ber and  polymorphous  character  of  the  nuclei  (Neurinoma  sarcomatodes)). 

(3)  In  regard  to  the  nerve  fibres,  in  the  case  described  it  was  substantiated  that  there  is 
not  only  a  degeneration  of  the  same  (swelling,  vacuolization,  irregular  walls  of  the  axis 
cylinder)  but  also  a  new  formation  (regeneration),  though  both  to  a  slight  degree. 

(4)  The  fact  that  ganglion  cells  are  so  frequently  found  in  many  of  these  growths  is  most 
easily  understood  if  one  regards  the  ganglion  cells  themselves  as  an  integral  part  of  the 
tumor  and  traces  them  back  as  a  normal  development  of  the  same  mother  cells  as  the  nerve 
fibre  cells. 

(5)  Gliomas  in  the  central  nervous  system,  which  after  more  particular  investigation 
of  cases  of  multiple  nerve  tumors  is  shown  not  to  be  such  a  rare  occurrence,  form  no  true 
accidental  combination  but  stand  in  close  histogenetic  relation  with  the  nerve  tumors. 

(6)  The  entire  process  in  all  probability  depends  upon  an  early  embryonal  disturbance 
of  development  of  the  specific  elements  of  the  nervous  system,  which  may  have  affected 
cells  which  are  capable  of  producing  ganglion,  glia  and  nerve  fibre  cells  (Neurogliocvtes 
(Held)). 

(7)  In  cases  of  multiple  nerve  tumor,  especially  in  the  presence  of  ganghon-cell-holding 
tumors  and  gliomas,  it  would  seem  correct  to  speak  of  a  "system  disease"  of  congenital 
anlage. 

(8)  The  multiple  fibro-endothelial  tumors  of  the  meninges  observed  in  many  eases  may 
also  depend  upon  a  congenital  anomaly.  This  may  be  because  of  the  fact  that,  under  the 
infiuence  of  some  faulty  development  of  the  ectodermal  portion  of  the  nervous  system,  the 
adjoining  mesodermal  elements  (later  meninges  and  connective-tissue  portions  of  the  nerves) 
also  have  experienced  a  disturbance  of  development.  These  elements  become  the  basis  for 
the  fibro-endothelial  tumors  of  the  meninges.  This  hypothesis  would  also  make  it  seem 
probable  that  the  participation  of  the  connective  tissue  in  the  structure  of  many  nerve 
tumors  can  be  the  greater  and  occasionally  the  controlling  feature  of  the  tumor  picture 
(mixed  tumors,  fibroneurinoma  or  neurinofibroma) . 
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This  view  of  Verocay,  as  will  be  recognized,  is  merely  an  amplification  of 
the  conclusions  reached  by  Sternberg  ten  years  before  in  regard  to  the  develop- 
ment of  the  isolated  acoustic  neuromas.  In  generalized  or  central  neurofibro- 
matosis, as  we  have  seen,  many  of  the  cerebral  nerves  may  be  the  seat  of  tume- 
faction, but  it  is  significant  under  these  circumstances  that  the  acusticus  rarely 
escapes.  This  predisposition  of  the  acusticus  to  the 
formation  of  these  tumors  is  more  strikingly  shown  by 
their  so  frequent  occurrence  as  isolated  growths  and  for  this  fact  no  adequate 
explanation  has  been  as  yet  offered. 

Summary 

Acoustic  tumors,  as  a  rule,  occur  as  isolated  unilateral  growths.  Un- 
suspected bilateral  tumors,  however,  have  been  occasionally  disclosed  at 
operation  or  autops}^  These  tumors,  moreover,  whether  single  or  bilateral, 
may  in  rare  instances  be  an  expression  of  generalized  neurofibromatosis  and 
the  histological  character  of  the  lesion  is  the  same  whether  they  occur  as 
isolated  lesions  or  in  company  with  the  more  wide-spread  disorder.  Further- 
more, multiple  endotheliomata  of  the  meninges  may  accompany  bilateral 
acoustic  tumors.  Doubtless  these  lesions  are  all  remotely  correlated  and  are 
attributable  to  the  same  or  a  similar  developmental  anomaly. 

The  isolated  acoustic  tumors  are  far  more  common  than  the  bilateral 
ones  and  far  more  easily  recognized.  Nevertheless,  even  in  the  absence  of  the 
telltale  von  Recklinghausen  syndrome,  it  should  become  possible  to  deter- 
mine, from  the  clinical  symptoms  aided  by  the  X-ray,  the  presence  of  a  bilateral 
lesion,  even  though  misleading  bilateral  symptoms  may  be  provoked  by  a 
single  tumor. 


CHAPTER  IX 
DIAGNOSIS 

In  the  introductory  chapter  I  have  possibly  spoken  too  hghtly  of  the  ease 
of  diagnosis  of  these  lesions.  Mistakes  may  of  course  be  made,  and  it  was 
pointed  out  50  years  ago  by  Gairdner  and  Haldane''^  that  cases  with  single 
tumors  may  present  greatly  contrasted  symptoms. 

The  history  of  the  patient  with  presumed  bilateral  tumors  (Case  XXX) 
shows  how  complicated  the  matter  of  diagnosis  may  become,  and  even  such  an 
apparently  simple  story  in  its  present  form  as  that,  for  example,  of  Case  XXV, 
actually  gave  us  a  good  deal  of  difficulty,  as  the  provisional  clinical  diagnosis 
incHcates.  When  the  various  blocks  are  all  numbered  and  there  is  a  plan 
before  his  eyes,  a  child  may  correctly  put  together  a  more  or  less  complicated 
structure.  Just  so  with  a  clinical  diagnosis.  It  is  very  easy  where  some  one 
has  thrown  out  the  irrelevant  symptoms  and  put  the  significant  ones  in  proper 
order. 

It  would  be  ideal  could  the  lesion  be  recognized  when  the  acusticus  alone 
is  involved,  that  is,  before  there  is  evidence  of  implication  of  the  other  struc- 
tures in  the  recess,  but  so  many  disorders  may  cause  tinnitus,  laby- 
rinthine vertigo  and  deafness  that  until  the  otologist  comes 
to  our  aid  and  helps  to  differentiate  the  various  conditions  which  occasion 
these  symptoms,  we  are  not  likely  to  recognize  in  vico  the  acoustic  tmnors  at 
this  early  stage. 

When,  however,  these  primary  auditory  symptoms  have  been  fol- 
lowed by  numbness  of  the  corresponding  side  of  the 
face,  by  periods  of  diplopia  and  lowering  of  vision, 
occipitofrontal  pain  and  stiffness  of  the  neck,  un- 
steadiness of  gait  and  ataxia  of  movements,  and  in 
the  end  by  difficulty  in  s  w  a  1 1  o  w  i  n  g>  and  awkward- 
ness of  articulation,  we  may  become  reasonably  sure  of  the 
diagnosis  on  the  history  alone.  And,  after  such  a  historj-,  a  tyro  could  hardly 
go  wrong  if  the  neurological  examination  reveals  a  choked  disc, 
cervical  rigidity  and  tenderness,  together  with  the 
following  local  signs  largely  confined  to  one  side :  deafness  and 
absent  labyrinth  in  e  responses,  a  loss  of  the  cor- 
neal reflex  or  an  even  more  wide-spread  trigeminal  insensitivity, 
a  lowering  of  taste  perception,  an  expressional  weak- 
ness of  the  lower  face,  nystagmus,  and  evidences  of 
muscular  incoordination  of  the  cerebellar  tj'pe.  Indeed  a 
correct  diagnosis,  at  least  of  a  lesion  in  the  cerebellopontile  angle,  is  often 
made  by  the  house  officer  after  a  few  moments'  interview  with  the  patient 
before  his  admission. 

But  it  is  not  always  so  simple,  for  with  every  case  there  is  something  new, 
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and  the  moment  one  begins  to  feel  an  overweening  confidence  in  his  diagnostic 
saddle  he  is  pretty  sure  to  take  a  cropper.  It  is  the  old  story  of  visualizing 
a  condition  so  vividly  on  insufficient  grounds  as  to  make  all  symptoms  fit  into 
a  preconceived  diagnosis.  For  this  reason  it  is  a  wise  rule  never  to  be 
told  of  a  previous  diagnosis,  if  this  can  be  avoided,  until 
one  has  made  his  own  study  and  come  to  his  own 
independent  conclusion.  But  even  so  it  is  possible  for 
the  observer  to  become  lost  in  the  same  clinical  maze  which  entangled  his 
predecessor. 

Some  months  ago  a  neurologist  sent  a  patient  with  his  diagnosis  of  the 
case  enclosed  in  a  sealed  envelope  "to  be  opened  in  the  operating  room." 
Our  clinical  diagnosis  was  "  a  right  cerebellopontile  tumor:  possibly  an  acous- 
tic tumor  despite  the  absence  of  deafness."  The  diagnosis  in  the  envelope 
was  also  a  "tumor  of  the  right  cerebellopontile  angle."  The  operation  dis- 
closed an  endothelioma  arising  from  the  dura  and  involving  the  left  hemi- 
sphere, the  cerebral  nerve  symptoms  indicating  a  recess  tumor  on  the  right 
having  been  utterly  misleading. 

Such  an  experience  may  not  be  unusual  and  a  search  would  doubtless 
reveal  other  instances  of  a  similar  diagnostic  error.  Thus  in  the  first  case  in 
Henschen's  dissertation,'^^  a  large  right  acoustic  tumor  was  found  at  autopsy 
in  a  case  which  had  been  diagnosed,  despite  right-sided  deafness,  as  a  left 
cerebellar  lesion  owing  to  the  extensive  left-sided  cerebral  nerve  symptoms. 
A  misplacement  of  the  tumor  as  exemplified  by  these  cases  is  merely  one  form 
of  diagnostic  error  which  may  be  made  in  connection  with  the  cerebellopontile- 
angle  symptom-complex. 

The  more  common  diagnostic  mistakes  may  be  di- 
vided into  three  groups :  (a)  those  in  which  the  tumor  syn- 
drome is  misinterpreted  and  the  symptoms  are  ascribed  to 
an  altogether  different  lesion;  (b)  those  with  a  correct  diagnosis  of  tumor 
but  the  lesion  incorrectly  localized;  (c)  those  with  a 
tumor  diagnosis  and  correct  localization  in  the  cerebellopontile  angle  but 
the  relation  of  the  growth  to  the  acusticus  unap- 
preciated. 

(a)  The  tumor  syndrome  misinterpreted. — Errors  frequently  arise  (1) 
when  some  of  the  classical  signs  are  wanting  or  when 
some  concomitant  condition  like  that  of  a  preceding  disorder  of  the  ear  adds 
confusion,  (2)  when  the  general  picture  is  obscured  by 
the  dominance  of  some  one  symptom  like  trigeminal 
pain,  facial  spasm  or  paralysis,  a  contralateral  hemiparesis  of  the  body,  and 
so  on. 

A  list  of  some  of  the  erroneous  diagnoses  which  have  been  made  in  cases 
of  cerebellopontile  tumor,  whether  or  not  of  acoustic  origin  and  either  before 
pressure  s3miptoms  supervene  or  later  on  when  these  are  manifest,  are  as 
follows : 

Meniere's  disease  (a  common  error:  cf.  Sharkey ^^^  and  Case  IV). 

Bell's  palsy:  tic  spasmodique:  Jacksonian  epilepsy  (cf.  Ziehen,-^^  and 
Case  XXII). 

Trigeminal  neuralgia  (cf.  Lexer's^^-  and  Weisenburg's"^^^  cases:  also  Case 
I). 
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Multiple  sclerosis  (c/.  Goodhart's^^  case  with  discussion:  also  Ray- 
mond^*^). 

Multiple  neuritis  of  the  cerebral  nerves  (c/.  Bruns's  case:  also  Case  XXX). 

Occipital  neuralgia  (c/.  Virchow's  case). 

Torticollis  (c/.  Case  XXXVI). 

Progressive  bulbar  paralysis  (cf.  Hubrich's^^  and  v.  Leyden's^^^  cases). 

Paralysis  labio-glosso-laryngea  {cf.  Morely's^^**  case).  A  bulbar  hemi- 
syndrome — luetic  (?)  (cf.  Foix's^^  case). 

Tabes  dorsalis  {cf.  Souques's^'^^  case,  and  Case  XVII). 

Basilar  meningitis,  tuberculous  or  syphilitic  (a  common  error). 

Meningitis  serosa  circumscripta  lateralis  (a  common  error:   cf.  Case  IV). 

A  gastric  disorder  (ulcer  or  carcinoma)  (a  common  error:  cf.  Case  XVII). 

All  of  these  erroneous  diagnoses  have  been  made  in  cases  of  actual  cerebel- 
lopontile  tumor,  and  it  must  be  recognized  that  mistakes  may  be  made  the 
other  way  round, — namely,  a  tumor  diagnosis  when  the  lesion  proved  to  be 
other  than  a  neoplasm, — an  aneurysm,  an  abscess,  and,  more  common  than 
all,  a  circumscribed  collection  of  fluid  in  the  lateral  cistern  due  to  a  local 
chronic  inflammation  of  the  meninges. 

Chronic  Serous  Arachnoiditis  vs.  Tumor 

This  local  expression  of  the  condition  called  meningitis  serosa  circumscripta 
is  above  all  other  conditions  the  one  most  likely  to  cause  diagnostic  confusion 
either  before  or,  indeed,  even  at  the  time  of  operation.  It  is  the  most  common 
source  of  what  is  known  as  a  "pseudo  tumor  cerebelli,"  for  symptoms  typical 
of  an  intracranial  tumor  may  be  produced  thereby  and  with  the  customary 
methods  of  removal  of  the  unhardened  brain  a  local  accumulation  of  fluid  in 
a  slightly  thickened  arachnoid  cistern  would  be  evacuated  in  the  process  and 
thus  no  lesion  would  be  found  to  account  for  the  symptoms. 

The  close  symptomatic  resemblance  between  these  local  accumulations 
of  fluid  in  the  lateral  cistern  and  a  true  cerebellopontile  tumor  were  admitted 
by  Oppenheim,  who  in  1905  said:  "Die  Aehnlichkeit  der  Erscheinungen 
zwischen  die  beiden  Krankheiten  ist  so  gross  dass  es  kein  sicheres  Unter- 
scheidungsmerkmal  geben  kann."  This  is  especially  the  case  when,  as  so 
often  happens,  the  chronic  local  arachnoiditis  is  a  sequel  of  an  otitis  media 
which  has  left  the  ear  so  damaged  as  to  impair  auditory  impulses  and  thus 
simulate  the  effects  of  an  acoustic  neuroma. 

There  is  one  other  way  in  which  confusion  may  arise  between  these  two 
conditions — namely,  through  the  intermediation  either  of  a  Imnbar  puncture 
or  of  an  inconclusive  exploratory  operation. 

A  fluctuation  of  symptoms,  as  we  have  seen,  is  a  char- 
acteristic of  true  acoustic  tumors  for  reasons  which  have  been  ascribed  to 
varying  degrees  of  tension  from  obstruction  of  fluid  in  the  enveloping  arach- 
noid (p.  175).  The  same  fluctuation  of  symptoms  and  probably  from  the 
same  cause  is  characteristic  of  the  conditions  of  chronic  local  serous  menin- 
gitis without  tumors.  It  is  well  known  that  a  lumbar  puncture 
may  serve  to  temporarily  alleviate  the  sjmiptoms  in  a  case  of  meningitis 
serosa,  doubtless  by  the  altered  pressure  conditions  which  serve  to  let  the  en- 
cysted fluid  evacuate  itself.     Unhappily  the  same  thing  may  occur,  and  for 
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the  same  reason,  after  lumbar  puncture  in  certain  cases  of  true  recess  tumor. 
I  say,  unhappity,  not  only  because  a  misinterpretation  of  the  true  condition 
is  likely  to  result  therefrom  but  far  more  for  the  reason  that  i  n 
the  presence  of  an  actual  recess  tumor  the  with- 
drawal of  fluid  from  the  spinal  meninges  by  a  lum- 
bar puncture  is  fraught  with  great  risk.  The  liter- 
ature contains  many  examples  of  death  following  this  measure  (e.  g.,  J. 
Zange^^^). 

Not  only  may  these  two  conditions  be  confused  owing  to  the  fluctuation 
of  symptoms  and  by  the  apparent  beneficial  effects  of  a  lumbar  puncture  in 
favorable  cases,  but  they  may  be  confused  even  during  the  act  of  exposure  of 
the  recess  in  the  course  of  an  operation.  This  was  pointed  out  in  connection 
with  many  of  the  operations  recorded  with  the  case  histories,  for  in  the  major- 
ity of  them  it  was  necessary  to  evacuate  an  overly- 
ing arachnoid  cyst  before  the  tumor  was  disclosed, 
and  if  the  growth  was  not  readily  brought  into  view  and  the  patient's  condition 
not  of  the  best,  the  temptation  was  strong  to  abandon  the  procedure  at  this 
stage  and  rely  upon  a  decompression  together  with  the  cyst  evacuation  to 
give  relief,  which  it  usually  does,  leaving  the  lesion  uncertified.  Hence  in 
our  series  of  35  cerebellopontile-angle  tumors  which  occur  in  the  unverified 
group,  there  are  unquestionably  a  considerable  number  of  actual  tumors  of 
the  angle,  not  a  few  of  them,  as  we  have  reason  to  believe  from  recent  re- 
examinations of  the  patients,  being  examples  of  acoustic  tumor  (cf.  Case 
XXVIII). 

(b)  Erroneous  tumor  localization. — A  mistake  in  localization  in  the  pres- 
ence of  an  actual  tumor  is  favored  (1)  when  false  or  mislead- 
ing symptoms  pointing  to  an  involvement  of  the  cerebral  nerves 
of  the  recess  are  produced  by  contralateral  or  even  by  more 
distant  tumors,  (2)  when  the  local  symptoms  are  so 
masked  by  the  general  pressure  phenomena  as  to 
obscure  the  picture. 

Some  examples  of  distant  tumor  which  havie  been  mistaken  for  cerebello- 
pontile  lesions  are  (1)  tumors  of  the  corpora  quadrigemina  (e.  g.,  cases  cited 
by  Bruns,  Nothnagel,  Weihland)  and  the  error  is  especially  likely  to  occur 
when  the  posterior  corpus  is  involved  together  with  the  internal  geniculate 
body  which  is  connected  with  the  cochlear  nerve  and  is  the  reflex  center  for 
hearing:  (2)  a  psammoma  of  the  third  ventricle  (Higier's^^  case):  (3)  tumors 
of  the  temporal  lobe  (e.  g.,  Mingazzini's^^^  case):  (4)  tumors  of  the  Gasserian 
ganglion:  (5)  of  the  cortical  facial  area  (cf.  Keen  and  Druault^^):  and  (6), 
above  all,  curiously  enough,  tumors  of  the  frontal  lobe  (e.  g.,  Lonque's  and 
Fumarola's^^  and  Hermanides's^^  cases). 

Particularly  in  the  case  of  the  last  mentioned  source  of  error  the  mistake 
may  work  both  ways — namely,  a  frontal  tumor  (or  abscess : 
cf.  Ziehen^^^)  may  be  mistaken  for  a  posterior  lesion 
(cf.  Collier^^)  or,  what  is  still  more  common,  a  cerebellopo  utile 
lesion  may,  owing  to  frontal  symptoms  associated 
with  general  pressure  phenomena,  be  mistaken 
for  a  frontal-lobe  tumor.  This  latter  error  would  have  oc- 
curred in  one  of  the  unoperated,  and  therefore  of  course  uncertified,  cases  in 
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my  own  series  had  it  not  been  for  the  fact  that  the  X-ray  unexpectedly  showed 
an  unmistakable  dilatation  of  the  porus  acusticus  internus  on  one  side,  a 
chance  discovery  which  led  to  a  careful  review,  with  the  aid  of  relatives,  of 
the  story  of  the  patient's  malady — a  review  which  elicited  a  different  chro- 
nology of  symptoms  from  that  which  had  been  previously  recorded.  The 
patient  herself  was  completely  disoriented,  blind,  deaf,  and  bedridden. 
Hermanides's  dissertation^-  contains  record  of  a  case  operated  upon  by  v. 
Eiselsberg  in  1894  under  the  presumption  of  a  cerebellar  lesion,  whereas  a 
frontal  tumor  was  found  postmortem,  and  still  more  striking  is  the  fact 
recorded  by  Tooth^^^  that  in  the  National  Hospital  series  five  similar  mistakes 
had  been  made.  Many  other  examples  of  the  same  error  might  be  cited  (e.  g., 
Winkler  and  Rotgans™^  Obs.  XLI). 

In  case  of  extreme  doubt  under  these  circumstances  a  n  i  m  - 
portant  surgical  aid  in  diagnosis  is  afforded  by 
punctureof  the  lateral  ventricle,  either  as  an  isolated 
procedure  or  in  association  with  a  subtemporal  decompression.  I  f  t  h  e 
ventricle  is  found  greatly  dilated  it  certifies,  or 
at    least    favors,    a    posterior    lesion. 

The  most  interesting  example  of  mistaken  localization  which  has  occurred 
in  the  writer's  series  was  a  case  (cited  on  p.  218)  of  an  endothelioma  involving 
the  left  cerebellar  hemisphere  with  the  production  of  extracerebellar  signs 
pointing  toward  a  recess  tumor  of  the  opposite  side.  Contralateral  symp- 
toms, it  may  be  recalled,  were  not  infrequent  in  the  cases  of  unilateral  acoustic 
tumor  constituting  this  report,  and  this  is  a  matter  of  more  or  less  common 
observation.  Just  how  the  nerves  of  the  opposite  side  may  become  affected 
is  not  clear,  and  the  usual  explanation  on  the  basis  of  stretching  from  a  dis- 
location of  the  brain  stem  is  quite  unsatisfying,  particularly  when  one  realizes 
to  what  an  extent  the  nerves  on  the  side  of  the  tumor  may  be  distorted  and 
stretched  without  serious  impairment  of  function. 

(c)  Acoustic  neuromas  versus  other  extracerebellar  recess  tumors. — We 
come  now  to  the  more  important  and  more  refined  question  of  tumor  differen- 
tiation. In  the  historical  note  it  was  pointed  out  that  fifteen  years  ago  all 
subtentorial  tumors  were  usually  grouped  together  merely  as  "tumors  of  the 
posterior  fossa."  Subsequently  the  extracerebellar  in  contradistmction  to 
the  intracerebellar  tumors  came  to  be  distinguished  and  the  symptom  com- 
plex, particularly  of  those  occupying  the  cerebellopontile  recess,  was  made 
clear. 

It  now  becomes  apparent  that  the  acoustic  t  u  m  o  r  s  i  n  t  h  e 
long  run  can  be  sharply  differentiated  from  most 
other  tumors  which  may  occur  in  the  lateral  re- 
cess and  of  which  there  are  many  varieties.  As  has  been  indi- 
cated, this  is  a  matter  which  rests  largely  upon  the  history  of  onset — of  the 
chronology  of  the  inaugural  symptoms,  which  only  too  often  are  obscure  in 
the  patient's  mind  and  not  carefully  inquired  into  b}^  the  examiner  with  the 
idea  of  a  possible  acoustic  tumor  in  mind.  Without  a  clear  history  and  with 
clinical  symptoms  full  blown  at  the  time  of  the  first  examination,  the  differ- 
entiation admittedly  may  be  difficult. 

There  are  many  lesions  which  in  their  advanced  stages  give  typical  cerebel- 
lopontile-angle  symptoms  with  more  or  less  complete  interruption  of  auditory 
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and  labyrinthine  responses,  without  which,  of  course,  the  diagnosis  of  an 
acoustic  tumor  would  hardly  be  made  today,  though  in  the  past  we  were  less 
clear  in  regard  to  this.  In  illustration,  one  or  two  examples  from  our  series  of 
12  verified  cases  of  recess  tumor  which  proved  to  have  another  origin  than  the 
VHP''  nerve  may  be  given. 

Endotheliornata  of  the  recess.  In  the  tumor  series  of  273  verified  cases  there 
have  been  55  endotheliornata.  Eight  of  them  had  arisen  from  the  meninges 
in  the  posterior  fossa,  usually  with  their  point  of  attachment 
in  the  region  of  the  sigmoidal  sinus.  In  none  of  them  was  the  histological 
nature  of  the  lesion  correctly  conjectured  before  operation. 

They  are,  of  course,  the  most  favorable  for  operation  of  all  cerebellar 
lesions  and  have  in  all  certainty  been  often  confused,  particularly  by  surgeons, 
with  the  more  common  acoustic  tumors,  and  not  a  few  of  the  supposedly  total 
extirpations  of  the  latter  have  in  reality  been  the  more  easily  and  completely 
enucleable   meningeal   lesions.     This  is  one  reason  why  the  reports  in  the 

literature  are  so  difficult  to  interpret  unless 
/  detailed   histological   descriptions    accom- 

pany the  case  records,  and  this  unfortu- 
nately is  rare. 

As  indicated  in  the  foregoing  chapters, 
some  of  the  classical  cases  which  have  been 
widely  quoted  as  illustrations  of  acoustic 
tumors  appear  to  the  writer  to  have  been 
in  all  probability  meningeal  endotheliomata 
possibly  compressing  the  acoustic  nerve, 
rather  than  tumors  actually  arising  from 
it.  The  two  conditions  should  be  sharply 
diiferentiated,  as  Grasser'^^  has  also  empha- 
sized. An  endothelioma,  how- 
ever, may  actually  arise 
from  the  arachnoidal  tufts 
within  the  internal  auditory 
meatus  and  give  preciselj^ 
the  same  symptoms  as  an 
acoustic  tumor  arising  from 
rve  within  the  canal.  A  few  indubitable  cases  have 
been  recorded  (e.  g.,  Virchow's  case^^^  (Fig.  211)  ),  and  it  is  my  impression 
that  a  histological  study  would  have  shown  that  Sandifort's  (p.  2)  and 
Ballance's  (p.  245)  cases  were  probably  of  this  character.  Under  these  cir- 
cumstances the  auditor}^  nerve  is  merely  pressed  aside  like  the  others  and  is 
not  actually  fused  in  the  growth,  as  in  the  true  tumors  of  the  acusticus. 

None  of  the  eight  cases  in  the  writer's  series  had  this  point 
of  origin,  though  in  Case  XXXIV,  which  follows,  the  symptoms  were  such  as 
might  have  been  expected  from  a  tumor  originating  in  the  internal  meatus. 
In  six  instances  no  pre-operative  diagnosis  other  than  "cerebellar  tumor, 
situation  and  nature  undetermined"  was  ventured  upon.  In  another  case, 
already  cited  (p.  218),  the  lesion  was  diagnosed  as  "a  cerebellopontile  (prob- 
ably acoustic)  tumor"  owing  to  cerebral  nerve  symptoms,  which  were  utterly 
misleading,  for  the  tumor  was  found  compressing  the 
opposite    side    of    the     cerebellum. 


Fig.  211. — Psammoma  arising  from  the  poni.s 
internus.     From  Virohovv. 
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The  last  of  the  eight  cases  of  subtentorial  endothehoma  recorded  in  Table 
3  (p.  17)  deserves  inclusion  here  in  this  chapter  for  the  reason  that  no  doubt 
whatever  was  felt  as  to  its  being  an  acoustic  tumor. 

Case  XXXIV 

P.B.B.H.  Surg.  No.  5489.  Meningeal  fibro-endothelioma  of  left  cerebellar  fossa  simu- 
lating an  acoustic  tumor,  with  Meniere's  syndrome.  Operation:  extirpation  of  tumor. 
Recovery. 

Se-pt.  30,  1916.  Admission  of  Mrs.  E.  G.  K.,  a  trained  nurse,  54  years  of  age,  referred 
by  Dr.  J.  W.  Courtney  of  Boston. 

Past  history  unimportant  except  for  a  mastoid  operation  on  the 
right  14  years  ago,  since  when  hearing  on  that  side  has  been  somewhat  impaired. 
No  definitely  related  trauma.     A  suspicious  story  of  a  marital  luetic  infection. 


Fig.  212  Fig.  213 

Figs.  212,  213. — From  the  pairs  of  stereoscopic  plates  stiowing  normal  right  and  left  pori  interni  {p.a.i.). 


Chronology  of  symptoms. — Ten  years  ago  a  period  of  se\'ere  occipital 
headaches  of  sudden  onset  associated  with  nausea  and  vomiting,  causing 
confinement  to  bed  for  4  weeks.  Since  then  occasional  spasmodic  headaches,  usually  sub- 
occipital: also  occasional  vomiting,  but  never  definitely  in  connection  with  the  headaches. 
Ever  since  this  iUness  of  ten  years  ago  she  has  been  conscious  of  a  little  unsteadiness 
on    her    feet. 

Six  years  ago  two  attacks  of  sudden  unconsciousness  with 
falling:    no  convulsion. 

For  four  or  five  years  gradual  loss  of  hearing  on  the  left  and 
associated  with  noises  of  a  "sea-roaring"  character,  first  noticed  in  connection 
with  using  a  telephone.     She  continued  at  work  until  a  year  ago,  when  attacks    of 
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vertigo  appeared,  at  irregular  intervals,  described  as  a  "whirring"  and  turning 
round  of  things  in  her  head.  Would  fall  backwards  in  these  attacks  if  she  was  standing, 
but  the  attacks  would  be  as  likely  to  occur  when  she  was  recumbent.  Occasional  vomiting 
with  the  attacks.  During  the  year  the  attacks  became  more  frequent  and  severe,  and  gait 
became  considerably  worse. 

Six  months  ago  awoke  one  morning  with  a  tingling  numbness  of  the 
entire  right  trigeminal  area.  This  has  persisted.  No  diplopia  or  facial 
weakness  has  ever  been  observed.  Of  late  considerable  difficulty  in  using  mouth — 
drooling,   dysarthria,   dysphagia. 

The  most  striking  feature  of  the  case  were  the  severe  and  sudden  attacks  of 
extreme  vertigo  with  falling  if  she  was  up,  and  usually  an  extreme  ro- 
tation   of    objects    always    to    the    left.      During    these    attacks    always 

has  to  lie  on  right  side.  She  had 
been  treated  for  syph- 
ilis and  for  Meniere's 
disease.  No  suspicion  of  her 
having  a  tumor,  though  seen  by 
many  doctors. 

Positive  neurological  findings. 
— (A)  General  -pressure.  No  choked 
disc,  though  the  cup  and  lamina 
are  somewhat  obscured  by  an  old 
process.  The  X-ray  shows  slight 
secondary  deformation  of  poste- 
rior clinoid  processes. 

(B)  Localizing.  (1)  Cerebellar. 
A  well-sustained,  fairly  coarse 
nystagmus  on  looking  to  the  right : 
a  few  coarse  twitches  to  the  left, 
sometimes  not  obtained.  During 
the  attacks  of  vertigo,  however,  a 
spontaneous  nystagmus  develops, 
with  the  quick  component  to  the 
left.  No  Rombergism.  Gait  un- 
steady: staggers  more  or  less: 
broad  base.  Some  incoordination 
of  left  side:  thinks  this  due  to 
weakness. 

Deep  reflexes  somewhat  exag- 
gerated but  equal. 

(2)  Extracerebellar.  Cerebral 
nerves.  V*''  =  A  marked  hypfesthesia  of  the  right  (contralateral)  face,  with  corneal  hypo- 
reflexa.     Jaw  in  median  line.     VI'^  =  Negative.     Never  any  diplopia.     VII*'' =  Negative. 

Vlllt'' =  Hearing  on  right  slightly  impaired.  On  left:  persistent  tinnitus  for  5  years. 
Slight  perception  for  loudest  voice  sounds  retained  while  right  ear  being  irrigated.  Left 
labyrinth  inexcitable  to  caloric  and  rotary  tests.  No  dilatation  of  porus  on  X-ray  (Figs. 
212,  213). 

IX*h,  X*'',  XIt''  =  Marked  difficulty  of  articulation  and  swallowing.  XII*'' =  Tongue 
slightly  to  the  left. 

Clinical  diagnosis. — "Left  acoustic  tumor  with  cerebellopontile-angle  syndrome  and 
contralateral  trigeminal  involvement." 

Oct.  26,  1916.  Operation. — Usual  bilateral  suboccipital  exploration.  Disclosure  of 
endothelioma  attached  to  dura  over  sigmoid  sinus  at  posterior  part  of  petrous  bone  and 
presenting  at  lower  angle  of  exposed  field.     Enucleation  of  tumor.     Closure. 


r- 


Fig.  214. — Case  XXXIV.     Patient  four  weeks  after  operation. 
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Post- operative  note.— Considerable  post-operative  increase  in  dysarthria,  and  tem- 
porary double  vision,  but  a  very  good  convalescence.  Wound  healing  perfect  (Fig.  214). 
Great  improvement  in  all  respects  soon  appeared.      Subsidence  of  vertigo.      Complete. 
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Fig.  215. — Case  XXXIY.     The  tumor  (nat.  size) :    endothelioma. 


relief  of  discomforts.     Hearing  very  largely  regained.     Some  nystagmus,  unsteadiness,  the 
tinnitus,  and  the  persistent  right  facial  numbness  were  still  present  at  the  time  of  her  dis- 
charge.    Labyrinth  remains  inexcitable. 
15 
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Subsequent  note. — Mar.  13,  1917.  Reports  for  observation.  Still  some  unsteadiness. 
Some  contralateral  numbness  (subjective  and  objective)  of  right  trigeminal  area.  Slight 
nystagmus.  Labyrinthine  reactions  normal  right  and  left,  though  auditory  function  some- 
what below  normal.  General  condition  excellent.  Stereo-Rontgenograms  show  normal 
pori  interni  on  the  two  sides. 

Pathological  note. — The  tumor  (Fig.  215)  is,  in  gross,  characteristic  endothelioma, 
measuring  5.5  cm.  in  its  long  diameter.  It  is  intact  except  at  one  aspect,  where  the  surface 
is  torn,  evidently  representing  the  area  of  meningeal  attachment.     On  section  the  tumor 

shows  (Figs.  216,  217)  the  characteristic 
architecture  of  a  fibro-endothelioma  with 
numerous  whorls,  though  few  psammoma 
bodies  wei'e  present. 

Comment. — The    operation    in 

this  case  was  undertaken  with  con- 
siderable misgivings,  as  the  patient 
was  a  very  stout  woman,  and  it  was 
thought  beyond  peradventure  that 
she  had  an  acoustic  tumor.  The 
finding  of  an  enucleable  endotheh- 
oma  greatly  simplified  the  operative 
procedure,  however,  and  though  the 
tumor  lay  in  the  recess  and  had 
seriously  affected  the  acoustic  nerve 
by  pressure,  the  relatively  complete 
restoration  of  function  in  the  nerve 
as  shown  at  the  last  examination 
shows  how  different  are  the  post- 
operative results  in  this  respect 
from  those  after  operation  on  true  tumors  of  the  acusticus.  Without  doubt 
cases  of  this  sort  represent  the  larger  number  if  not  the  entire  number  of  the 
reported  successful  "extirpations"  of  cerebellopontile-angle  tumors. 

It  must,  however,  be  remembered  from  what  has  been  stated  in  the  pre- 
ceding chapter  that  an  acoustic  tumor  may  occur  in  association  with  an  en- 
dothelioma, and  had  hearing  in  this  case  not  been  restored  after  the  operation, 
the  possibility  that  a  tumor  of  the  acusticus  was  present  in  addition  to  the 
meningeal  tumor  would  have  had  to  be  considered. 


Fig.  217.- 


-Case  XXXIV.     Higher  magnification 
(  X  300)  of  tiie  tumor. 


In  the  following  case,  despite  the  disappointments  of  three  negative  ex- 
plorations, we  each  time  felt  certain  that  there  must  be  a  recess  tumor  which 
the  operation  failed  to  disclose.  At  the  time,  admittedly,  the  differentiation 
of  acoustic  from  other  tumors  of  the  recess  was  not  clear,  though  we  antici- 
pated no  doubt  that  what  we  now  designate  as  an  acoustic  tumor  and  then 
regarded  as  an  endothelioma  was  present. 


Case  XXXV 
J.H.H.  Surg.  No.  22671.    Papilloma  of  the  plexus  quarti  ventriculi  giving  left  cerebello- 
pontile-angle symptoms.     A  subtemporal  decompression:    three  negative  explorations  of 
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the  angle:    final  transcortical  exposure  and  removal  of  growth  with  fatality  from  pneu- 
monia. 

July  17,  1908.  Transfer  from  the  medical  service,  on  the  recommendation  of  Dr.  H. 
M.  Thomas,  of  Clayton  S.,  a  farmer,  22  years  of  age,  complaining  of  "headache  and  weak 
eyes." 

Past  history  unimportant :  no  trauma. 

Chronology  of  present  symptoms. — For  four  months  stooping  has  caused  pain 
referred  to  his  right  temple.  For  six  weeks  subjective  failure  of 
vision  :  blurring.  For  one  month  dizzy  spells  with  a  sensation  of  fainting, 
but  he  has  never  fallen:  also  diplopia:  also  some  subjective  disturbance 
o  f  t  a  s  t  e  .  A  loss  of  24  pounds'  weight  in  six  months.  Of  late  more  or  less 
persistent  suboccipital 
headaches. 

Positive  neurological  findings. 
— (A)  General  pressure.  Bilateral 
choked  disc  of  3  diopters  with 
hemorrhages  and  exudates.  No 
X-ray  studies. 

(B)  Localizing.  (1)  Cerebel- 
lar. Symptoms  inconspicuous.  A 
slight  nystagmus  on  looking  to 
left.  Romberg  positive  with  fall- 
ing to  left. 

(2)  Extracerebellar.  Cerebral 
nerves.  V*'' =  No  note  on  arefiexa. 
VI*'' =  Definite  weakness  on  left 
with  diplopia.  VII*''  =  Definite 
weakness  left :  incomplete  wink- 
ing: palpebral  cleft  wider  than 
right. 

Yjjjth  _  Negative  (rough  tests 
only). 

Presumptive  diagnosis. — "A 
subtentorial  tumor,  presumably  a 
cerebellopontile  lesion." 

July  17,  1908.  Operation  I. 
— A  palliative  left  subtemporal 
decompression  disclosing  consider- 
able tension :  no  attemjit  to  punc- 
ture ventricle. 

Aug.  7,  1908.  Discharged 
free  from  discomforts. 

Oct.  5,  1908.  Readmission  owing  to  incomplete  subsidence  of  choked  disc  and  con- 
tinued suboccipital  discomforts.  Decompression  without  special  tension  (Fig.  218). 
General  condition  much  improved.  Gain  of  20  pounds'  weight.  No  advance  in  local 
symptoms,  which  remain  as  before,  with  slight  facial  weakness,  nj-stagmus  and  some 
unsteadiness. 

Oct.  8,  1908.  Operation  II. — Suboccipital  exploration  and  decompression.  Nothing 
abnormal  was  found  except  a  dilated  lateral  cistern,  to  which  the  symp- 
toms were  ascribed.     Convalescence  uninterrupted.     Heahng  satisfactory  (Fig.  219). 

Nov.  3,  1908.  Discharged.  Subjectively  much  improved:  discs  flat:  local  sjTnptoms 
unchanged. 

Dec.  28,  1908.  Second  readmission.  Leading  an  active  outdoor  life:  walks  several 
miles  without  tiring:  marked  gain  in  weight:  no  discomforts.     No  measurable  swelling  of 


Fig.  218.— Case  XXXV.  July,  1909.  Showing  subtemporal 
decompression:  palpebral  cleft  wider  on  left:  tendency  to  hold 
head  to  left. 
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discs  but  slight  haziness.     Vision  20/20.     Possibly  some  increase  in  local  symptoms. 
Discharged. 

Feb.  8,  1909.  Third  readmission.  Practically  no  change  in  condition  over  last  ad- 
mission. Thinks  he  cannot  hear  so  well  in  the  left  ear  as  in  the  right, 
but  tests  show  no  disparity  on  the  two  sides.     Discharged. 

May  11,  1909.  Fourth  readmission.  A  very  evident  advance  in  the  local  symptoms, 
shown  by  increased  unsteadiness,  especially  on  arising  in  the  morning. 
Slight  dysmetria  of  left  a  rjn  and  relative  adiadococinesia.  Considerable 
coarse  tremor  of  hands.  Extracerebellar  symptoms  as  before.  No  deafness. 
Discharged. 

Oct.  18,  1909.  Fifth  readmission.  Definite  increase  in  cerebellar 
symptoms  with  considerable  weakness  and  ataxia  on  left  and  more  pronounced 
nystagmus. 

Nov.  11,  1909.     Operation  III. — Suboccipital  reexploration  of  the  left  cerebellopontile 

angle.  Evacuation  of  a  m  u  1 1  i  - 
locular  arachnoid  cyst 
containing  clear  fluid,  but  no  tu- 
mor could  be  identified. 

Dec.  1,  1909.  Discharged:  gen- 
eral condition  excellent,  but  local 
symptoms  persist. 

July  28,  1910.  Re-ports  for  ob- 
servation. Considerable  unsteadi- 
ness and  subjective  weakness  of 
left  arm  and  leg  but  walked  23^ 
miles  to  train  this  morning.  Sub- 
jective numbness  of  left 
arm.  Complains  of  drowsiness 
and  sleepiness.  No  headache  or 
vomiting. 

Neurological  findings. — Posi- 
tive Romberg:  some  incoordina- 
tion of  left  arm  and  leg.  Nystag- 
mus to  right  and  left :  coarser  to 
left.  A  period  of  subjective  numb- 
ness of  the  right  hand.  Cerebral 
nerves.  IP'^  =  Optic  discs  flat: 
slight  obscuration  of  nasal  mar- 
gins. V"'  =  Left  corneal  areflexa. 
VI*^  =  No  diplopia  since  first  op- 
eration.    VII*'' =  Slight  weakness  as  before.     VIII*''  to  XII**"  inc.  negative. 

Oct.  10,  1910.  Si.vth  readmission.  Complaining  of  return  of  suboccipital  discomforts. 
Ataxia,  unsteadiness,  tendency  to  deviate  to  left,  nystagmus  as  before.  No  tinnitus 
or  deafness:  labyrinthine  tests  normal.  Discs  flat :  vision  nor- 
mal. Some  diplopia  is  present  when  lying  on  his  back:  disappears  when  erect.  Sub- 
temporal decompression  remains  full:  no  protrusion  of  old  suboccipital  wound. 

Oct.  31,  1910.  Operation  IV. — Third  exploration  of  left  lateral  recess.  Again  a 
thorough  exploration  was  made  in  the  left  recess  with  no  findings  other  than  an  arachnoid 
accumulation  of  fluid,  the  evacuation  of  which  completely  relieved  tension.  Exploratory 
punctures  through  the  left  cerebellar  hemisphere  were  also  negative. 

Oct.  10,  1911.  Seventh  readmission.  Other  than  for  some  progress  in  the  left-sided 
weakness  with  increased  unsteadiness  and  ataxia,  the  condition  remains  about  as  SJ/o  years 
ago.  Left  facial  weakness  still  present;  left  corneal  areflexa; 
occasional    diplopia;      loss    of    taste    on    left    side  of    tongue;      tinnitus 


Fig.  219. — Case  XXXV.     After  first  suboccipital  exploration. 
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referred  to  both  ears  for  past  two  weeks  and  patient  now  recalls 
variable  periods  of  tinnitus  since  the  onset.  Tests  for  hear- 
ing and  labyrinthine  function  normal.  A  slight  return  of  the  choked  disc  with  two 
diopters  swelling.* 

Oct.  24,  1911.  Operation  V. — Fourth  suboccipital  exploration.  The  original  flaps 
were  again  reflected,  exposing  the  cerebellum.  The  left  hemisphere  was  transversely  in- 
cised, and  at  a  depth  of  1  cm.  the  smooth  surface  of  a  soft  reddish  enucleable 
tumor  was  disclosed.  The  enveloping  cerej^ellum  was  carefully  wiped  from  the 
tumor  surface  by  wet  cotton  pledgets  and  the  mass  was  easily  enucleated,  leaving  a  smooth- 
walled  cavity  except  at  one  point  in  the  depth  about  at  the  angle,  where  was  a  small  remain- 
ing fragment  of  the  growth.     The  great  cavity  was  filled  with  saline  and  the  wound  closed. 


Fig.  220.— Case  XXXV. 


Choroid  plexus  papilloma  of  left  lateral  recess  causing  cerebellopontile  symptoms 
with  but  slight  acoustic  involvement  (nat.  size). 


The  immediate  recovery  was  excellent  but  a  pneumonia  developed  to  which  he  suc- 
cumbed on  Oct.  30,  1911. 

Pathological  note. — The  tumor  (Fig.  220)  measures  6  by  6  by  5  cm. :  defmitely  encapsu- 
lated, with  a  smooth,  highly  vascularized  surface.  The  tumor  is  intact  except  at  one  point, 
where  the  small  fragment  remained  adherent  alongside  of  the  pons.  Histologically  (Fig. 
221)  the  growth  is  a  typical  choroid  plexus  papilloma,  containing 
psammoma  granules. 

Comment. — This  case  was  seen  at  a  time  when  no  more  refined  a  diagnosis 
than  a  tumor  occupying  the  cerebellopontile-angie  was  ventured  upon,  though 

*  The  patient  was  seen  at  this  time  by  Professor  Saenger  of  Hamburg,  who  also  felt  cer- 
tain that  there  must  be  a  left  cerebellopontile-angle  tumor,  basing  his  locahzing  diagnosis 
chiefly  on  the  loss  of  the  left  corneal  reflex.  An  acoustic  tumor  was  not  specifiTcally  men- 
tioned, but  this  was  doubtless  the  diagnosis  in  the  minds  of  all. 
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I  doubt  not  that  we  vaguely  anticipated  finding  what  we  then  regarded  as  an 
endothehoma  and  now  recognize  as  an  acoustic  fibroneuroma.  With  our 
present  understanding  of  this  latter  condition,  in  the  absence  of 
any  significant  auditory  disturbances,  the  case,  de- 
spite the  involvement  of  the  V*'',  VI*^  and  VII*''  nerves  and  the  slow  progress 
of  the  symptoms  after  the  decompression,  would  have  sufficed  to  show  that 
we  were  dealing  with  a  recess  tumor  of  another  sort. 

This  patient's  history  illustrates  very  clearly  the  relation  of  the  cerebro- 
spinal fluid  disturbances  to  the  local  sj^mptomatology.     The  original  de- 
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Fig.  221. — Case  XXXV.     Papilloma  of  plexus  quarti  ventriculi  lateralis  (X80). 


compression  served  to  alleviate  the  general  pressure  symptoms  and  to  pre- 
serve vision,  but  the  local  accumulations  of  fluid  associated  with  the  lateral 
recess  cistern  led,  from  time  to  time,  to  an  aggravation  of  symptoms  and  to 
three  successive  explorations,  in  all  of  which,  though  the  tumor  was  not  dis- 
closed, a  dilated  cistern  was  encountered,  an  evacuation  of  which  relieved  the 
symptoms  greatly  for  a  number  of  months  on  each  occasion.  Had  not  the 
final  operation  been  performed  the  presumable  diagnosis  would  have  remained 
a  chronic  arachnoiditis  circumscripta  lateralis. 


The  following  is  another  example  of  a  cerebellopontile  tumor  which,  de- 
spite the  absence  of  auditory  symptoms,  was  regarded,  not  only  clinically,  but 
from  its  appearances  at  operation,  as  an  acoustic  lesion.  The  experience 
shows  that  the  nature  of  an  intracranial  tumor  may  often  remain  doubtful 
until  it  can  be  put  under  the  microscope,  and  even  then  its  precise  character 
may  remain  obscure. 
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Case  XXXVI 

P.B.B.H.  Surg.  No.  357.  Tumor  of  the  right  cerebellopontile  angle.  Symptoms  ad- 
vanced. Primary  suboccipital  decompression  with  exposure  of  presumed  acoustic  tumor. 
Attempted  extirpation  six  months  later.    Fatality.    Ependymal  glioma  (?). 

Aug.  29,  1913.  Admission  of  O.  J.  R.,  36  years  of  age,  a  physician,  with  the  complaint 
of  cerebellar  tumor.     He  has  suffered  all  of  his  life  from  migrainous  headaches. 

Chronology  of  present  symptoms. — For  four  years  he  has  had  headaches  of  a 
new  character,  at  first  bitemporal,  but  for  the  past  two  years  largely  sub- 
occipital :  accompanied  since  the  outset  with  periods  of  vomiting,  projectile, 
occasionally  blood-stained.  Diagnosis  made  of  gastric  ulcer.  No  nausea  or  vomiting 
of  late. 

For  past  eight  months  symptoms  much  aggravated.  Marked  dizziness 
and  vertigo,  with  severe  suboccipital  paroxysms,  increased  by  move- 
ment and  accompanied  by  spasms  of  the  left  trapezius.  Diagnosis  made  of  torti- 
collis. 

For  six  months  staggering  gait,  which  has  become  so  bad  that  he  is 
unable  to  walk  without  assistance. 

For  four  months  blurring  of  vision  with  diminishing  acuity.  Also 
periods  of  diplopia  and  parsesthesias   of  the  left  side  of  the  face. 

For  past  two  weeks  there  has  been  difficulty  in  swallowing,  with 
choking:  thickness  of  speech;  weakness  of  left  face;  tin- 
nitus;    and    failure    of   memory. 

Occasional  cerebellar  seizures  have  occurred  for  the  past  several 
months  but  of  late  they  have  become  quite  frequent  and  may  be  precipitated  by  slight 
changes  in  position.  They  are  characterized  by  agonizing  pain  with  screaming,  by  extreme 
opisthotonos  to  the  left,  involving  entire  spine.  They  usually  last  fuUy  haK  an  hour  and 
are  always  accompanied  by  apprehension  of  impending  death. 

Positive  neurological  findings. — (A)  General  p^-ess ure.  Marked  distention  of  extracranial 
vessels.  High  grade  of  choked  disc:  5  D.  right,  6  D.  left,  with  exudates  and  hemorrhages. 
Photophobia.     Severe  headache.     Frequent  vomiting. 

(B)  Localizing.  Suboccipital  tenderness.  Opisthotonoid  seizures  with  contraction 
and  spasm  of  left  suboccipital  muscle.  Unable  to  lie  on  left  side:  this  position  produces 
palpitation  and  fainting. 

(1)  Cerebellar.  Nystagmus  slight  and  variable:  coarser  to  right  than  left.  Marked 
incoordination,  particularly  right  arm  and  leg.  Station  and  gait  impossible  to  test.  Deep 
reflexes  very  active,  especially  right. 

(2)  Extracerebellar.  Cerebral  nerves.  V*^  =  Shght  hypsesthesia  over  second  di-\dsion, 
with  corneal  arefiexa.  VI*'^  =  Negative :  history  of  diplopia.  VII"' =  Weakness  of  left 
face,   apparent  in  emotion. 

VIII*'' =  Tinnitus;  not  locaUzed.  No  deafness.  Caloric  tests  give  normal  reactions 
right  and  left. 

IX"',  X*'',  XI*'»  =  Spasms  of  left  trapezius  when  sitting  up.  Also  flaccidity  of 
left  sternomastoid.  Some  change  in  voice;  vocal  cords  not  examined. 
Deglutitory  difficulty  and  dysarthria. 

Clinical  diagnosis. — "Right  extracerebellar  (acoustic)  tumor  with  contralateral  sj-mp- 
toms." 

Sept.  2,  1913.  Operation  I. — -Usual  suboccipital  procedure.  A  very  difficult  approach 
necessitating  ventricular  puncture  to  lower  tension.  Thinning  of  suboccipital  bone.  Right 
lateral  recess  investigated,  exposing  what  was  regarded  as  a  tjiaical  acoustic  tumor.  No 
fragment  taken.  Further  manipulations  contraindicated  by  patient's  condition.  Closure 
without  drainage. 

Post-operative  notes. — Marked  relief  from  previous  symptoms.  Subsidence  of  choked 
disc.     Cessation  of  headaches,  vomiting  and  paroxysmal  attacks.     Unexpected  improve- 
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ment  in  cerebellar  symptoms,  with  restoration  of  almost  normal  station  and  gait.  Oct. 
1,  1913:  discharged  greatly  improved. 

Feb.  4,  1914-  Readmission.  Until  two  weeks  ago  has  been  free  from  all  pressure 
symptoms.  Well  enough  to  drive  and  to  crank  his  automobile.  Marked  gain  in  weight. 
Recent  return  of  incoordination  of  right  side,  though  he  walks  well  with 
a  cane,  without  staggering. 

Examination  shows  considerable  tension  of  suboccipital  protru- 
sion. Nystagmus  more  definite  than  before,  with  slow  jerks  to  right. 
Romberg  positive  with  tendency  to  fall  to  right  and  back.  Considerable  ataxia  right  arm, 
with  dysmetria,  adiadococinesia,  etc.  Cerebral  nerves.  An  early  choked  disc  of  1.5 
diopters.    Slight  left  tinnitus  and  some  choking  on  swallowing  liquids,  and  slurring  of  speech. 

No  objective  cerebral  nerve  recess 


sj^mptoms.     Caloric    tests    show 
normal  labyrinthine  responses. 

Feb.  13,  1914.  Operation  II. 
— Owing  to  the  old  operation  it 
was  found  impossible  to  re-expose 
the  tumor  in  the  recess  by  an 
extracerebellar  route.  Conse- 
quently the  right  cerebellum  was 
transected  and  the  vascular  wall 
of  a  cyst  was  exposed  and  partly 
freed  by  blunt  dissection  before 
it.  ruptured.  The  wall  was  tough 
and  could  be  fairly  well  handled. 
At  the  base  of  the  cyst  was  a  vas- 
cular soft  tumor,  a  large  mass  of 
which  was  scooped  out  by  blunt 
dissection,  provoking  sharp  hem- 
orrhage, which  was  controlled 
with  some  difficulty  by  the  em- 
placement of  a  large  square  of 
muscle  taken  from  the  gastroc- 
nemius. Immediate  transfusion. 
Post-operative  notes. — For 
some  time  his  condition  remained 
critical,  with  rhythmic  respiration 
and  poor  pulse,  so  that  he  was 
left  on  the  operating  table  for 
some  hours.  In  view  of  this  his 
recovery  was  surprisingly  rapid 
and  he  was  discharged  on  March  6  greatly  improved,  with  his  discs  flat  and  free  from  dis- 
comforts. 

July  10,  1914.  Readmission.  His  period  of  reUef  was  short,  and  after  three  months 
the  discomforts  again  returned,  with  considerable  protrusion  of  the  suboccipital  wound 
(Fig.  222). 

July  16,  1914.  Operation  III.— The  wound  was  reopened:  a  large  vascular  enucleable 
tumor  was  exposed  and  its  removal  attempted.  There  was  considerable  hemorrhage,  con- 
trolled with  difficulty.     He  succumbed  from  loss  of  blood  and  shock  after  some  hours. 

Pathological  notes. — A  postmortem  examination  showed  the  tumor  to  have  been  com- 
pletely removed,  but  extravasations  of  blood  had  spread  into  the  ventricles  and  had  doubt- 
less been  the  immediate  cause  of  death. 

The  growth,  a  most  peculiar  one,  was  called  by  Dr.  Councilman  a  "telangiectatic 
ghoma  of  unusual  type  "  (Figs.  223  and  224) .     It  is  a  most  peculiar  tumor,  containing  many 


Fig.  222. — Case  XXXVI.     Before  final  operation,  showing  con- 
siderable suboccipital  protrusion,  more  on  right  than  left. 
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cystic  spaces  and  cells  of  a  highly  differentiated  character  with  an  alveolar  arrangement. 
Between  these  cells  there  lie  many  typical  glia  fibrils  and  were  it  not  for  the  presence  of  these 
fibrils  one  might  consider  the  tumor  to  be  a  carcinoma.     The  growth  has  been  seen  by  a 
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Fig.  223. — Case  XXXVI.     Low  power,  showing  the  peculiar  architecture  of  the  growth. 
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Fig.  224. — Case  XXXVI.     The  same,  higher  magnification  (.ghoma:     X  360). 


number  of  pathologists,  and  the  consensus  of  opinion  seems  to  be  that  it  resembles  most 
closely  certain  ependymal  gliomas,  such  as  those  occasionally  seen  in  the  coccygeal  region. 
Dr.  Goodpasture,  however,  suggests  that  the  tumor  may  possibly  be  a  tumor  of  choroid 
plexus  origin  and  that  the  fibrils  are  fibro-glia  rather  than  neurogUa. 


234  TUMORS  OF  THE  NERVUS  ACUSTICUS 

Comment. — Though  this  case  was  under  observation  only  three  years  ago 
and  the  situation  of  the  lesion  in  the  right  recess  was  clear,  we  were  at  that 
time  still  confused  in  regard  to  the  differentiation  of  these  recess  lesions.  The 
patient,  a  physician  much  interested  in  our  study  of  his  symptoms,  appeared 
several  times  before  the  class,  and  though  the  diagnosis  of  a  right  cerebello- 
pontile-angle  tumor  was  made  and  tinnitus  was  present,  the  significance  of 
retained  hearing  and  a  labyrinth  responsive  to  caloric  tests  was  not  appre- 
ciated. 

Moreover,  when  the  lesion  was  exposed  at  the  first  operative  session  it  so 
simulated  the  usual  recess  tumor,  endothelioma  as  we  then  termed  it,  that 
no  doubt  was  felt  as  to  its  character.  This  is  a  good  illustration  of  t  h  e 
caution  which  must  be  exercised  in  making  a  diag- 
nosis of  a  lesion  on  gross  appearances  alone  with- 
out its  being  certified  by  a  histological  examina- 
tion. 

Before  the  first  operation,  the  evidences  of  cerebral  nerve  involvement 
were  slight,  and  such  as  they  were  they  had  completely  subsided  by  the  time 
of  his  second  admission.  This  would  not  have  occurred  in  the  case  of  an  acous- 
tic tumor. 


The  three  cases  whose  story  has  just  been  fully  told  come  as  close  as  any 
in  their  symptom  complex  to  the  VIII*^  nerve  tumors,  and  yet  the  one  essential 
chronological  item  of  early  tinnitus  and  following  deafness  was  lacking.  Nev- 
ertheless until  the  lesion  was  actually  exposed,  they  were  all  three  doubtless 
regarded  as  presumptive  acoustic  tumors. 

It  is  true  that  in  the  last  case  an  erroneous  clinical  diagnosis  was  thought 
to  be  supported  by  the  gross  appearances  of  the  lesion  disclosed  at  the  first 
procedure,  and  in  order  to  show  how  easily  a  glioma  of  the  cerebellopontile 
recess  may  confuse  an  operator  who  approaches  it  from  alongside  of  the  cere- 
bellum, the  following  illustration  (Fig.  225)  of  such  a  lesion  may  be  given. 
The  tumor,  as  can  be  seen,  has  invaded  the  lateral  recess,  engulfed  the  local 
cerebral  nerves,  and  poured  itself  over  the  pons,  but  the  chief  rounded  mass 
of  the  growth  occupies  a  mould  in  the  anterior  part  of  the  right  cerebellar 
hemisphere,  where  on  being  approached  from  behind  it  would  have  closely 
simulated  a  primary  tumor  of  the  type  with  which  this  monograph  deals. 

As  a  matter  of  fact,  the  tumor  shown  in  this  figure  occurred  in  a  child  and 
it  may  be  recalled,  since  it  is  of  some  diagnostic  signifi- 
cance, that  acoustic  tumors  are  rarely,  if  ever, 
seen  in  the  first  two  decades,  but  give  their  first  symp- 
toms, as  has  been  pointed  out  in  an  earlier  chapter,  most  often  in  the  fourth. 
But  even  this  we  must  take  with  reservation,  for,  as  was  true  of  Case  XXIX 
of  this  series,  so  one  of  Henschen's  patients  (Case  35),  53  years  of  age,  had 
been  deaf  from  childhood,  and  Henschen  is  inclined  to  believe  the  tumor  had 
existed  from  that  time. 

These  few  illustrations  from  our  series  of  19  certified  tumors  in  or  near  the 
cerebellopontile  angle  which  have  proved  to  be  other  than  lesions  of  the  acus- 
ticus,  may  suffice  to  point  out  the  chief  differences  in  symptomatology.  Many 
other    examples    might    be    given    of    growths    arising    (1)    from    the 
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middle  ear  or  the  pyramidal  bone  itself:  an  endo- 
thelioma (Grasser'^^) :  an  epithelioma  (personal  observation) :  a  myxofibroma 
(Bielschowsky  and  Schwabach-^) ;  or  (2)  from  the  base  of  the 
skull  :  sarcoma,  adenocarcinoma  and  endothelioma  (personal  observa- 
tions); tumors  which  penetrate  the  jugular  foramen  and  protrude  into  the 
angle,  giving  extracerebellar  symptoms;  or  (3)  from  the  men- 
inges: endothelioma  or  angioma  (McCaskey^^^),  and  these  above 
all  others  are  most  common  and  may  most  closely  simulate  the  acoustic 
tumors.     Then    (4)    a    variety    of    other   tumors    or   lesions 


Fig.  225. — Pontile  glioma  in  a  child,  extending  into  the  right  recess  in  sucli  a  way  that  when   exposed  from 
behind  it  might  be  easily  mistaken  for  an  acoustic  tumor. 


simulating  tumor  have  been  known  to  occur  in  the  recess  or 
become  implanted  there  and  give  symptoms  which  might  be  accredited  to  an 
acoustic  tumor:  arachnoid  cysts  and  cysts  of  the  lateral  choroid  plexus 
(Virchow,^^^  Sutton^^°):  cholesteatoma  (Eichelberg,^^^  Babinski,^-  Ptisch- 
mann^^2) :  teratoma  (Kato^^) :  epithelioma  (Gowers,^^  Bruns^^) :  cysticercus 
(Hildebrand,^^  Schlesinger,^"  Wollenberg-''^) :  psammoma  of  the  choroid 
plexus  (Sutton^^") :  tuberculoma  (Rosenthal,^^^  Alquier^):  syphiloma  (Rosen- 
stein,^^^  personal  observation):  glioma  (Lhermitte  and  Klarfeld^^"*) : 
metastatic  tumors,  such  as  adenocarcinoma  (Siebenmann^^^) :  sarcoma  (Ja- 
kob,^" Tromner/^^  Biggs-"*) :  carcinoma  (Bruns,"  Bregman,^^  Bramwell^^) :   pial 
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abscess  (Weisenburg^^^) :  cerebellar  abscess  (Joffe) :  aneurysm  (v.  Monakow/^^) 
and  the  list  might  be  indefinitely  prolonged  with  other  illustrations. 

It  is  not  the  purpose  of  this  monograph  to  go  into  details  concerning  these 
multitudinous  lesions  which  may  arise  in  the  recess  and  produce  so-called 
cerebellopontile  symptoms.  They  are  only  mentioned  as  being  examples  of 
lesions  with  which  acoustic  tumors  have  heretofore  been  grouped  and  more  or 
less  confused. 

As  a  matter  of  fact,  with  our  clearer  appreciation  of  the  importance  of 
the  chronology  of  the  symptoms  for  the  recognition  of  an  acoustic  tumor, 
we  are  likely  to  err  only  in  the  case  of  chronic  se- 
rous arachnoiditis,  of  endothelial  psammomas 
originating  from  the  porus,  and  of  true  tumors 
of  the  acoustic,  which  possibly  arise  in  its  free 
portion    (e.  g.,  Cases    XXII    and    XXVI). 

There  are  two  points  in  connection  with  the  physical  examination  which 
deserve  special  note  in  this  chapter  on  diagnosis.  These  concern  the  X  - 
ray  examination  and  the  Barany  tests,  both  of  which 
necessarily  have  been  taken  up  in  more  or  less  detail  when  discussing  the 
symptomatology  of  the  lesions. 

Radiographic  changes  in  the  sella  and  porus. — It  is  generally  appreciated 
that  every  patient  with  a  suspected  brain  tumor  should  be  subjected  to  an 
X-ray  study  of  the  skull.  In  far  the  larger  percentage  of  cases,  it  must 
be  confessed,  nothing  of  significance  is  revealed  until  the  evidences 
of  increased  pressure  appear,  as  shown  (1)  by  a  widen- 
ing of  the  sinusoidal  grooves  and  dilatation  of  the  diploetic  vessels,  (2)  by  a 
pressure  absorption  of  the  posterior  clinoids,  particularly  when  there  is  an 
internal  hydrocephalus,  or  (3)  by  a  diastasis  of  the  sutures  and  a  deepening 
of  the  convolutional  impressions,  changes  confined  largely  to  the  early  years 
of  hfe. 

Local  indications  of  the  lesion,  however,  may  be  dis- 
closed, such  as  the  bony  thickening  or  bony  absorption  which  may  overlie 
the  meningeal  endotheliomata;  or  a  growth  itself  in  rare  cases  may  cast  a 
shadow  if  it  happens  to  have  extensive  calcareous  depositions,  though  the 
latter  is  unhappily  rare.  With  the  exception  of  the  possible  disclosure  of  the 
outline  of  the  growth  itself,  these  things  are  merely  supplementary,  and  the 
X-ray  gives,  therefore,  little  more  than  confirmatory  evidence  of  what  the 
physical  examination  has  already  revealed. 

There  is  one  condition,  however,  in  which  the  Rontgenolo- 
gist's aid  has  become  indispensable,  and  that  is  in 
pituitary  disease.  Our  advances  in  this  direction  are  the  more  striking  when 
one  recalls  the  vagueness  of  our  knowledge  of  the  sellar  outlines  of  but  a  few 
years  ago,  long  after  Jacobson  and  Oppenheim  first  drew  attention  to  the 
subject.  As  already  noted,  any  posterior  lesion  which  produces  an  internal 
hydrocephalus  leads  almost  inevitably  to  some  distention  of  the  sella  and  to  a 
thinning  from  absorption  of  its  dorsum  and  base.  Apparently  in  the  presence 
of  these  recess  tumors  one  sometimes  sees  an  additional  deformity,  to  which 
Schiiller^^^  has  called  attention — namely,  a  canting  forward  of 
the  thinned  dorsum  from  its  usual  erect  position. 
This  we  have  observed  in  several  cases  (e.  g..  Figs.  120  and  149),  but  it  is 
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difficult  at  present  to  say  whether  it  will  prove  to  be  of  any  actual  diagnostic 
significance. 

The  porus  acusticus  internus.  As  in  the  case  of  the  sella  in  pituitary 
disease,  so  with  the  porus  in  acoustic  tumors  we  may  look  forward  with 
expectation  of  a  similar  advance  in  our  appreciation  of  the  demonstrable 
radioscopic  changes  which  may  occur  and  to  which  Henschen^"  in  1912 
first  called  attention.*  Confessedly  at  the  present  time,  and  in  view  of 
the  difficulty  of  the  technique,  some  doubts  must  be  felt  as  to  the  few  ob- 
servations which  have  been  recorded  as  positive.  A  single  observation  or 
two  without  stereoscopic  plates  and  comparative  studies  of  the  two  sides  may 
be  most  misleading,  as  we  have  painfully  learned.  On  one  occasion  the  porus 
on  the  side  contralateral  to  the  tumor,  as  was  true  in  one  of  Henschen's^'* 
cases  (Case  27),  appeared  to  be  the  larger:  on  another,  what  was  taken  to  be 
an  abnormally  large  porus  internus  was  observed  when  there  were  no  acous- 
tic S5aTiptoms:  in  others  the  demonstration  of  an  unmistakable  enlargement 
has  been  made  after  many  unsuccessful  attempts.  Then,  too,  it  must  not  be 
forgotten  that  the  porus  may  become  enlarged  by  growths  in  the  recess  which 
do  not  primarily  arise  from  the  acusticus,  such  as  endotheliomata  which  may 
invade  the  canal  and  lead  to  a  pressure  absorption  of  its  walls. 

For  the  purpose  of  further  detailed  study  of  the  conditions,  as  many  of  our 
patients  with  verified  acoustic  tumors  as  could  return  for  the  purpose  have 
been  re-examined  with  this  particular  point  in  view,  and  it  was  disappointing 
to  find  in  how  few  of  them  Drs.  Carr  and  Grey,  who  first  devoted  themselves 
to  this  quest,  were  able  to  demonstrate  anj^  enlargement  of  the  canal. 

As  can  be  seen  from  the  occasional  X-ray  prints  accompanying  the  case 
reports,  we  were  long  doubtful  as  to  the  best  position  of  the 
patient's  head  for  the  exposure.  In  some  instances  (Fig.  89) 
all  four  meatus  have  been  projected  on  one  plate,  where  they  can  be  compared. 
In  others  the  temporal  bone  near  the  tube  has  been  eliminated  by  forward 
projection  (e.  g.,  Fig.  143):  in  others  it  has  been  projected  downward  (e.  g., 
Figs.  132,  133)  and  this  doubtless  is  the  best  position,  though  one  may  oc- 
casionally (e.  g..  Fig.  138)  secure  a  clear  view  of  the  meatus  even  in  a  badly  dis- 
posed arrangement. 

Whether  or  not  it  is  desirable  to  have  the  shadows  of  the  internal  and 
external  pori  superimposed  or  to  have  the  internal  thrown  slightly  above 
(e.  g.,  Figs.  150,  151)  or  to  the  side  (e.  g..  Figs.  175,  176),  must  await  the  de- 
cision of  further  experience.  At  best  the  correct  interpretation  of  single 
plates,  however,  is  practically  impossible  except  in  the  case  of  an  unusual  area 
of  absorption,!  and  not  until  we  recently  came  to  employ  stereoscopic  ex- 
posures as  a  routine  have  we  been  able  to  secure  satisfactory  views  of  the 
local  conditions. 

Most  of  our  studies  have  been  made  on  cases  that  have  come  under  obser- 
vation subsequent  to  those  whose  clinical  histories  have  been  given  in  Chapter 

*  His  Case  33  of  the  1915  series,  a  patient  with  symptoms  of  fifteen  years'  duration, 
appears  to  have  been  the  first  in  which  the  diagnosis  was  aided  or  assm-ed  by  the  X-ray. 
At  the  time  he  could  find  records  of  only  seven  cases  in  which  X-ray  studies  had  been  made. 

t  Since  this  writing  a  patient  showing  what  was  supposed,  for  the  first  time,  to  be  an 
unquestioned  enlargement  of  the  porus  internus  was  admitted  to  the  clinic.  It  was  foimd 
that  the  tumor  did  not  extend  into  the  porus. 
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IV,  though,  as  related,  several  of  the  patients  in  repeated  series  have  been  re- 
examined. These  later  studies  have  disclosed  some  of  the  sources  of  our  early- 
misinterpretations,  and  have  shown  how  the  slightest  change  in  position  will 
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Figs.  226,  227. — Case  XXVIII.     Showing  the  different  appearance  which  may  be  given  to  the  pori  on  the 
same  side  by  the  slightest  change  in  position.    On  the  right  the  "collar  button"  appearance  is  well  shown. 
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Figs.  228,  229. — Position  I  of  the  right  and  left  porus  of  Case  XVIII,  showing  what  might  have  been  taken  to 
be  a  dilated  right  and  a  normal  left  meatus  internus:   tumor  actually  on  left  (c/.  Figs.  230,  231). 
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alter  hugely  the  appearances  of  the  outline  of  the  external  and  internal  canals 
(c/.  Figs.  226,  227).  The  accompanying  figures  (Figs.  228-231)  of  Case 
XVIII,  for  example,  are  an  illuminating  commentary  on  Fig,.  89,  which  was 


Fig.  230  Fig.  231 

Figs.  230,  231. — Same  as  in  Figs.  228  and  229.    Plates  interpreted  by  stereoscopy,  showing  normal  internal  canals. 


Fig.  232. — Diagram  to  show  position  of  head  for  stereo-exposures  of  the  right  porus  internns.     Note  position 

A  and  B  of  tube. 
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interpreted  as  showing  an  absorption  of  the  left  porus  internus.  In  these 
figures  the  direct  superimposition  of  the  internal  on  the  external  canal  of  the 
right  side  could  have  been  entirely  misleading  without  stereoscopic  confirma- 
tion.    Similarly  in  Cases  XXVIII  and  XXIX  a  series  of  careful  post-opera- 


Fig.  234 

Figs.  233,  234. — Stereo-exposures  of  left  mastoid,  showing  external  and  internal  (p.a.i.)  pori.     Upper  figure  in 
position  A:   lower  in  position  B  (cf.  Fig.  232). 


five  stereo-exposures  were  made  and  they  failed  to  confirm  the  original  in- 
terpretation, based  on  single  plates,  that  the  canal  was  dilated. 

In  making  stereo-exposures  we  have  had  the  greatest  success  with  the  head 
about  in  the  position  shown  in  Fig.  232,  and  with  the  two  exposures  taken  in 
the  planes  indicated.     The  angle  from  shghtly  in  front  is  apt  to  superimpose 
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the  two  openings,  but  it  is  necessary  to  have  the  less  exact  superimposition 
of  the  other  plate  in  order  to  get  a  perfect  stereoscopic  effect.  Examples  are 
shown  in  Figs.  233  and  234,  the  outlines  of  the  two  canals  of  a  normal  dried 
preparation.  It  is  probable  that  by  the  use  of  clear  stereo-Rontgenograms 
one  may  detect,  in  comparison  with  the  normal  side,  slight  evidences  of  pres- 
sure absorption  around  the  affected  meatus,  even  though  the  inner  part  of  the 
internal  canal  is  sufficiently  intact  to  give  the  impression  on  a  single  plate  of 
an  opening  of  normal  size.  Doubtless  much  further  study  will  be  necessary 
in  this  direction.  It  would  seem  that  if  such  a  small  tumor  (a  hazelnut  size) 
as  that  described  by  Alexander  is  capable  of  dilating  the  meatus  we  should 
in  time  be  able  to  demonstrate  the  condition  with  the  X-ray,  and  if  Henschen's 


Fig.  235 


Fig.  236 


Figs.  235,  236. — Prints  of  what  were  regarded  as  plates  shomng  unquestioned  pressure  absorption  of  the  left 
poriis  internus  (arrow) .     A  left  acoustic  tumor  with  normal  porus  internus  was  found. 


contention,  based  largely  on  the  fact  that  the  five  or  six  early  tumors  wliich 
have  been  chance  postmortem  findings  have  all  originated  in  the  porus,  is 
correct  it  may  become  possible  with,  perfected  radioscopic  technique,  to  make 
more  precocious  diagnoses.  At  the  present  time,  unfortunately,  our  chief 
danger  lies  in  misinterpretations  of  our  Rontgenograms  (Figs.  235,  236). 

The  Barany  reactions.^^ — Like  many  other  studies  of  prime  physiological 
interest  and  significance,  the  more  elaborate  Barany  tests  for  labyrintliine 
function  have  not  as  yet  served  to  give  for  the  clinician,  particularly  in  the 
case  of  acoustic  tumors,  much  more  than  confirmatory  evidence  to  what 
may  be  determined  without  them.  They  stand  in  much  the  same  relation  to 
disorders  of  the  cerebellolabyrinthine  path  that  the  detailed  studies  of  cere- 
bellar function  b}''  Luciani,  Horslev  and  Clark  and  others  stand  in  relation  to 
16 
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our  clinical  diagnosis  of  cerebellar  disease  in  general.  However,  they  have 
aroused  renewed  interest  in  the  subject  of  labyrinthine  function  and  have 
given  us  new  and  more  exact  methods  of  investigating  it  and  should  be  carried 
out  in  all  patients  suspected  of  having  some  impairment  of  its  paths. 

The  main  thing  which  one  wishes  to  determine  in  the  case  of  an  acoustic 
tumor  is  whether  the  vestibular  as  well  as  the  cochlear  branch  of  the  nerve  is 
only  partly  or  is  completely  thrown  out  of  function.  As  KiimmeP"*  empha- 
sized in  1909,  it  is  difficult  enough  to  establish  with  certainty  the  existence  of 
actual  unilateral  deafness  in  contradistinction  to  apparent  deafness.  Hear- 
ing may  be  much  diminished  and  yet  tones  in  the  greater,  or  more  commonly 
in  the  shorter,  octaves  be  heard  (Bezold),  or  the  period  of  perception  may 
merely  be  shortened.  The  difficulty  is  the  elimination  of  tone  perception 
referred  to  the  sound  ear,  which  mere  closure  by  a  finger  does  not  accomplish. 
Barany  attempted  at  first  to  make  the  sound  ear  artificially  deaf  by  a  sound 
apparatus,  but  irrigation  is  much  more  simple,  for  if  the  affected  ear  is  com- 
pletely deaf,  as  Grey  has  pointed  out,  there  will  be  no  sound  perception  what- 
soever during  the  irrigation  of  the  other. 

As  regards  the  vestibular  function,  Barany's  caloric  tests  give  the  most 
accurate  information  through  their  liberation  of  vertigo  and  nystagmus. 
The  cold  and  warm  tests  are  complementary  to  one  another,  and  the  cold 
water  test,  for  general  purposes,  is  the  most  reliable  and  if  the  vestibular 
branch  is  destroyed,  no  change  occurs  in  nystagmus,  there  is  no  dizziness  or 
alteration  of  the  pointing  reactions.  Dr.  Grey,  who  has  devoted  himself  for 
the  past  few  years  to  the  routine  of  these  detailed  tests  in  all  the  cerebellar  or 
suspected  cerebellar  cases  in  this  clinic,  has  been  good  enough  to  briefly  sum- 
marize his  views  on  the  subject  as  follows: 

"The  caloric  test  of  Barany  not  only  affords  a  means  of  gauging 
the  functional  activity  of  the  vestibular  division  of  the  acoustic  nerve,  but  it  furnishes  im- 
portant corroborative  data  regarding  the  condition  of  the  cochlear  branch.  In  estimating 
the  significance  of  any  such  findings,  however,  it  is  essential  to  correlate  them  with  the  con- 
dition of  the  external  and  middle  ears,  and  with  the  results  of  the  general  neurological  ex- 
amination. 

"The  nature  of  the  reaction  is  obviously  dependent  upon  the  location  of  the  tumor. 
Since  the  integrity  of  certain  fibre  tracts  running  between  the  internal  ear,  the  cerebrum, 
the  cerebellum  and  the  muscular  system  is  necessary  for  the  development  of  the  reaction 
movements,  the  nystagmus  and  the  falling  phenomena,  it  is  clear  that  the  results  from  pa- 
tients with  acoustic  neuromas  will  differ  in  certain  respects  from  those  with  new  growths 
springing  from  other  structures  in  the  cerebellopontile  recess. 

"Discomfort  from  the  test  in  the  way  of  dizziness  and  nausea  or  vomiting  is  experienced 
very  rarely  by  patients  with  tumors  lying  below  the  tentorium.  By  way  of  explanation  of 
this  fact  it  has  been  pointed  out  that  continued  increased  pressure  in  the  posterior  cerebral 
fossa  rapidly  exhausts  the  mechanism  responsible  for  the  development  of  vertigo  and  nausea. 

"The  response  to  the  caloric  test  in  the  case  of  a  true 
tumor  of  the  VIII*''  nerve  is  usually  very  characteristic.  Irrigation  of  the  ear  on 
the  affected  side  leads  to  very  little  if  any  spontaneous  nystagmus,  to  very  slight  or  no 
reaction  movements  (and  then  only  in  the  arm  homolateral  to  the  side  of  irrigation), 
to  no  vertigo  or  nausea,  and  to  no  alteration  in  the  falling  reaction.  Hearing  remains  as  it 
was  found  previous  to  the  test.  Irrigation  of  the  opposite  meatus  results  in  a  definite  fine 
or  coarse  nystagmus,  in  well-defined  reaction  movements  (usually  of  both  arms),  and  in 
very  slight  or  no  dizziness.  There  is  very  often  a  distinct  modification  of  the  spontaneous 
falling  reaction.     On  testing  hearing,  the  patient  as  a  rule  is  found  to  be  deaf,  demonstrat- 
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ing  complete  functional  if  not  anatomical  interruption  of  the  cochlear  division  on  the  side 
homolateral  to  the  disease. 

"Where  the  new  growth  arises  from  some  other  structure  in  the  cerebellopontile  angle, 
on  the  other  hand,  the  difference  in  the  types  of  reaction  between  the  two  sides  may  not  be 
so  striking:  usually  there  is  more  response  from  stimulation  of  the  labyrinth  on  the  affected 
side  than  is  obtained  in  the  case  of  a  true  acoustic  nerve  tumor:  i.  e.,  some  nystagmus  may 
appear,  there  may  be  fairly  marked  reaction  movements,  and,  more  rarely,  the  falling  re- 
action may  be  modified.  While  the  reactions,  then,  in  patients  with  recess  tumors  other 
than  those  of  the  acusticus,  are  not  so  significant  for  diagnostic  purposes,  they  are  neverthe- 
less much  more  constant  and  reliable  than  those  obtained  from  subjects  with  intra  cerebellar 
growths. 

"The  nystagmus  elicited  by  the  caloric  tests  is  always  equally  marked  in  the  two  eyes. 
The  absence  of  conjugate  movements  noted  in  some  patients  with  lesions  in  the  neighbor- 
hood of  the  nuclei  of  the  III""^  nerves  is,  in  my  experience,  never  observed  with  tumors  in 
the  cerebellopontile  angles.  When  the  acoustic  nerve  is  primarily  the  seat  of  the  new  gro^\i;h 
it  not  infrequently  happens  that  irrigation  of  the  homolateral  ear  results  in  slight  reaction 
movements,  whereas  there  may  be  no  discernible  effect  on  the  eyeballs;  and  tests  for  hear- 
ing may  demonstrate  a  complete  interruption  of  the  cochlear  paths.  This  has  been  not 
infrequently  observed  and  indicates  that  some  of  the  fibres  of  the  vestibular  division  have 
escaped  destruction  by  the  tumor.  Complete  loss  of  vestibular  reactions  with  some  re- 
tention of  hearing  may  also  be  seen,  but  it  is  less  common. 

"Besides  furnishing  information  regarding  the  functional  state  of  the  labjTinthine  fibres 
of  the  acoustic  nerve,  as  well  as  the  condition  of  the  fibre  tracts  leading  from  Deiter's 
nuclei  to  the  higher  and  lower  centers,  the  caloric  test  affords  a  con- 
venient means  of  estimating  the  conductivity  of  the  coch- 
lear branch.  When  one  meatus  is  properly  irrigated,  practically  aU  air  con- 
duction is  abolished  on  that  side.  Loud  voice  sounds,  even  shouting,  are  not  perceived 
except  through  the  opposite  ear.  A  patient,  then,  whose  right  or  left  auditory  nerve  is 
destroyed  by  an  acoustic  tumor  becomes  deaf  when  the  meatus  contralateral  to  the  lesion 
is  syringed. 

"In  judging  what  importance  may  be  attached  to  the  data  secured  from  the  use  of  this 
test,  it  is  necessary  to  keep  in  mind  that  the  reactions  may  vary  to  a  certain  extent  from  one 
examination  to  another,  just  as  the  clinical  picture  as  a  whole  may  show  exacerbations  and 
remissions.  The  exact  location  and  the  size  of  the  lesion,  of  course,  are  responsible  to  some 
degree  for  these  results.  Undoubtedly  one  of  the  principal  factors,  however,  is  the  degree 
of  intracranial  pressure,  in  which  there  are  fluctuations  from  time  to  time.  Tests  conducted 
both  before  and  after  decompressive  operations  frequently  show  some  restoration  of  reac- 
tions previously  abolished  and  due  either  to  a  lowering  of  the  intracranial  tension  in  general 
or  to  a  local  release  of  tension  with  return  of  function  in  fibres  previously  blocked." 

Summary 

Though  in  the  acoustic  tumors,  as  we  have  seen,  there  is  usually  a  definite 
chronology  with  characteristic  advance  of  s^nnptoms,  nevertheless  other 
lesions  in  the  angle,  or  even  distant  lesions,  nisiy  produce  sjanptoms  which  at 
times  are  difficult  to  distinguish  from  them.  However,  in  the  absence  of  a 
clinical  history  of  primary  involvement  of  the  acusticus  but  with  definite 
cerebellopontile-angle  symptoms,  the  diagnosis  of  an  acoustic  tmnor  is  prob- 
able if  characteristic  labyrinthine  responses  to  caloric  tests  are  abolished,  if 
deafness  is  complete  when  the  contralateral  ear  is  irrigated,  and  if  the  porus 
shows  a  radioscopic  enlargement.  Moreover,  recess  tumors  which  originate 
from  another  source  than  the  acusticus  are  apt  to  show  some  individual  sjTnp- 
tom  which  from  the  standpoint  of  the  typical  acoustic  tumor  syndrome  is 
bizarre. 


CHAPTER  X 
SURGICAL  TREATMENT 

It  is  my  purpose  in  this  closing  chapter  to  give  in  some  detail  the  technical 
steps  of  the  type  of  suboccipital  exploration  for  tumors  of  the  posterior  fossa 
which  is  favored  in  this  clinic.  The  operation  was  first  described^^  twelve 
years  ago  as  a  bilateral  cerebellar  exposure  through 
a"  cross-bow  incision,"  and  though  it  has  admitted  defects 
the  procedure  has  become  so  far  perfected  that  it  is  possible  today  to  speak 
with  a  little  more  confidence  as  to  its  advantages. 

The  operation  is  advocated  for  all  subtentorial  growths  whether  or  not 
they  occupy  the  cerebellopontile  angle,  and  its  employment  has  made  it 
possible  to  greatlj'-  reduce  the  mortality  of  these  cerebellar  operations,  which 
in  the  past,  particularly  in  the  case  of  cerebellopontile  lesions,  has  been  so 
high  as  to  be  almost  prohibitive.  It  may  not  be  amiss  to  briefly  tell  the 
story  of  this  gloomy  corner  of  neurological  surgery. 

In  reviewing  the  history  of  these  acoustic  tumors  we  have  roughly  traced 
the  slow  advance  in  our  diagnostic  ability,  first  to  distinguish  tumors  of  the 
posterior  fossa  in  general,  then  the  tumors  of  the  lateral  recess  from  those  else- 
where below  the  tentorium,  and  finally  the  acoustic  tumors  from  others  in  the 
cerebellopontile  angle.  All  of  this  has  taken  place  practically  within  the  last 
twenty-five  years.  Consequently  in  the  early  operative  attempts  to  remove 
what  appear  to  have  been  acoustic  neuromas,  the  tumors  must  have  been 
stumbled  upon,  though  the  fact  of  their  being  occasionally  found  shows  that  a 
subtentorial  lesion  somewhere  was  anticipated. 

As  may  be  recalled,  von  Monakow,^^^  in  describing  in  1900  what  was  re- 
garded as  one  of  the  first  of  these  tumors  to  have  been  correctly  diagnosed 
during  life,  suggested  that  the  acoustic  neuromas  might  be  favorable  for  oper- 
ative removal.  Impressions  gained  from  the  autopsy  table  are  not  always 
good  surgical  leads,  and  in  this  instance,  owing  to  entanglement  of  the  growth 
in  lateral  branches  from  the  basilar  artery,  though  it  may  appear  to  be  merely 
waiting  to  be  shelled  out  of  its  pocket,  it  is  in  reality  almost  impossible  to 
enucleate  without  the  production  of  embarrassing  hemorrhage  which  can 
only  be  stilled  by  pressure,  in  the  course  of  which  pons  and  medulla  may  suffer 
greatly.  The  cerebellopontile  angle,  like  the  fence  corner  of  the  Gettysburg 
battlefield,  might  well  be  called  the  "bloody  angle." 

Thus  one  of  the  most  difficult  to  enucleate  of  all  brain  tumors  was  regarded 
as  surgically  favorable,  whereas,  according  to  Starr's  estimate  in  1893,^''^  on 
the  basis  of  postmortem  studies,  only  seven  per  cent  of  all  intracranial  tumors 
were  considered  operable — a  percentage,  it  may  be  observed,  scarcely  larger 
than  the  actual  percentage  of  the  acoustic  tumors  taken  bj''  themselves. 

A  number  of  extirpations  of  cerebellopontile  tumors,  however,  had  been 
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attempted  before  1900,  unquestionably  on  the  basis  of  more  or  less  hap- 
hazard locaKzations.  It  has  been  stated  that  a  case  was  operated  upon  by 
von  Bergmann  in  Oppenheim's  cHnic  in  1890,  but  the  tumor  was  not  found 
until  after  the  patient's  death,  which  quickly  ensued.  McBurney^-^  likewise 
explored  the  posterior  fossa  unsuccessfully  in  1891  on  a  case  for  Allan  Starr  in 
New  York.  In  the  following  year  Ballance^^  operated  for  Beevor  in  London 
with  a  successful  result,  though  it  is  my  impression  from  the  records  that  the 
tumor,  "a  fibrosarcoma  of  the  right  cerebellar  fossa"  may  have  been  a  menin- 
geal endothelioma  (cf.  Case  XXXIV)  rather  than  an  acoustic  tumor.*  In 
1893  Guldenarm  (according  to  Winkler  and  Rotgans,2°*  Obs.  13)  operated  for 
Winkler  in  Amsterdam  on  a  case  with  early  fatality. 

In  1895  Annandale  in  Edinburgh  had  a  brilliant  surgical  result,  the  first 
recorded,  on  a  case  of  G.  A.  Gibson's^^:  the  clinical  diagnosis,  according  to 
Stewart's  report,^'^^  had  been  a  tumor  of  the  right  lobe  of  the  cerebellum,  but 
the  clinical  history  and  the  operative  note  leave  little  doubt  but  that  the 
described  lesion  must  have  been  an  acoustic  tumor.  In  1896  Gerster  operated 
unsuccessfully  for  Stieglitz^'^^  in  New  York,  and  in  the  following  year  Bendani 
had  a  successful  case  for  Murri^^'^  of  Bologna.  In  1899  v.  Ziegenweidt^^^  of 
Rotterdam,  owing  to  pronounced  contralateral  cerebral  nerve  symptoms, 
explored  the  wrong  side  and  his  patient  succumbed  after  a  few  days. 

With  the  possible  exception  of  Ballance's  case,  all  of  these  seem  to  have 
been  examples  of  undoubted  acoustic  tumors,  though  called  fibrosarcoma  or 
gliosarcoma.  There  must  have  been  a  great  number  of  unrecorded  failures 
during  the  last  years  of  the  century,  but  the  story  of  such  of  these  pioneer 
operations  as  were  reported,  with  the  attendant  uncertainties  of  diagnosis, 
makes  most  interesting  and  instructive  reading.  Agusto  Murri's  clinical  re- 
port^^^  in  particular  is  a  most  noteworthy  one  for  the  time. 

The  articles  by  Sternberg  and  v.  Monakow  in  1900  unquestionably  served 
to  focus  attention  on  the  subject  of  these  angle  tumors  and  in  the  early  years 
of  the  century  serious  efforts  were  made  to  find  some  available  approach  to 
the  recess,  but  unfortunately  without  adapting  to  the  problem  of  intracranial 
surgery  other  than  the  rough  methods  of  handling  tissues  then  in  general  use. 

Methods  of  Access  to  the  Tumor 

That  any  of  these  early  operations  were  rewarded  by  success  is  remarkable 
in  view  of  the  small  cranial  openings  which  were  made  and  the  fact  that  these 
openings  must  necessarily  have  become  occluded  by  a  cortical  herniation  the 
moment  the  dura  was  opened,  for  it  was  long  before  the  importance  of  a  large 
cranial  opening  was  appreciated,  and  the  cerebrospinal  fluid  element  in  the 
production  of  tension  has  only  recently  come  to  be  moderatelj^  understood. 

Guldenarm's  early  operations  seem  to  have  been  made  with  a  double  flap 
above  and  below  the  lateral  sinus.  Gerster'^^  in  1896  attempted  to  approach 
a  tumor  of  the  angle  through  an  opening  in  the  tentorium  after  elevation  of 

*  It  is  stated  that  the  growth  was  a  soHd  tumor  attached  to  the  dura  over  the  inner  part 
of  the  posterior  surface  of  the  petrous.  Ballance's  diagram  is  necessarilj'  somewhat  imagi- 
nary, and  as  the  gro-R^h  was  hooked  out  with  the  fingers  the  resulting  paralysis  of  the  \^^ 
and  VII*^  might  have  occurred  whether  it  was  an  acoustic  neuroma  or  an  endothehoma. 
There  is  no  note  of  auditory  symptoms  and  the  patient  was  living  twenty  years  later. 
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the  occipital  lobe,  and  a  somewhat  similar  procedure  seems  to  have  been  con- 
templated in  the  same  year  by  Chipault  under  Raymond's'^^^  direction,  with 
an  exposure  both  above  and  below  the  lateral  sinus.  It  is  not  impossible  that 
these  methods  might  be  successfully  developed  and  a  recess  tumor  exposed 
in  this  way  provided  the  lateral  ventricle  is  punctured  and  tension  thus 
relieved. 

Though  Sir  Victor  Horsley  never  described  the  procedure  which  he  em- 
ployed nor  fully  reported  the  results  of  his  many  operations  for  tumor,  it  is 
probable  that  his  experience  in  the  early  years  of  the  century  was  far  greater 
than  that  of  any  other  surgeon,  for  in  1903  he  operated  upon  six  patients  for 
what  appear  to  have  been  acoustic  tumors,  with  at  least  one  excellent  recovery, 
according  to  Stewart  and  Holmes's  report^^^  (c/.  Case  19).  It  is  quite  probable 
that  he  used,  as  was  his  favored  custom,  a  two-stage  operation,  but  whether 
bilateral  or  unilateral  cannot  be  told  from  his  scant  operative  reports.  It  is 
probable,  however,  that  ahnost  all  of  these  earlier  operations  were  conducted 
through  an  enlarged  trephine  opening  exposing  a  single  hemisphere. 

The  unilateral  operation. — Early  in  1903  Woolsey^^**  described  the  method 
of  approach  which  had  doubtless  been  used  by  the  majority  of  his  predeces- 
sors— namely,  a  unilateral  suboccipital  craniectomy  in  one  stage,  and  an 
operation  was  attempted  on  a  case  of  Fraenkel  and  Hunt's''^  in  which  a  tu- 
mor was  removed  piecemeal  by  the  finger,  with  prompt  fatality.  It  was 
in  this  same  year  that  Krause  described ^°^  a  unilateral  osteo- 
plasticoperation  in  two  stages,  devised  primarily  for  the  pur- 
pose of  exposing  and  dividing  the  auditory  nerve  for  persistent  tinnitus. 
As  a  matter  of  fact,  if  a  one-sided  exposure  is  to  be  preferred,  the  Wagner 
osteoplastic  resection  to  expose  the  cerebellum,  as  first  employed  by  Gulden- 
arm  (1890),  V.  Eiselsberg  (1894),  Picque  and  Mauclaire  (1898)  and  Remy 
and  Jaune  (1898),  is  far  less  desirable  than  the  simple,  wide  one-stage  craniec- 
tomy described  by  Woolsey,  but  nevertheless,  no  matter  how  modified,  all 
posterior  unilateral  measures  have  since  come  to  be  attached  to  Krause's 
name,  with  some  justification  in  view  of  his  careful  description  of  the  method^°^ 
and  his  successful  case  operated  upon  in  1905  and  reported  by  Ziehen,^^^  and 
in  the  following  year  by  Krause  himself.^''" 

This  unilateral  manner  of  approach,  modified  in  one  way  or  another,  has 
from  the  outset  been  advocated  by  most  surgeons.  The  variations  proposed 
have  been  many,— by  Elsberg,^^  Bergmann,  Narath,^^  Ballance,^^  Baisch,^^ 
Frazier,*^^  Chipault,  Schede,^^^  Garre,^®  Kocher,  Picque  and  Mauclaire'^^^ 
and  others.  The  operation  has  been  conducted  either  in  one  or,  much  more 
often,  in  two  sessions,  with  or  without  an  osteoplastic  resection,  with  a  trans- 
cerebellar  or  extracerebellar  exposure  of  the  lesion,  or  even  with  deliberate 
removal  of  a  portion  of  the  hemisphere  (Frazier^^  and  Borchardt^^),  and  with 
various  methods  of  dealing  with  the  growth  if  successfully  exposed. 

All  told,  the  first  decade  of  this  century  was  a  bad  period  for  cerebral 
surgery,  largely  due,  I  think,  to  the  emphasis  which  was  laid  both  by  neurolo- 
gists and  surgeons  on  "celerity  of  execution,"  and  I  doubt  not  that  with  the 
expenditure  of  more  time,  greater  precautions  against  loss  of  blood  and  trau- 
matism, and  a  coincident  lowering  of  tension  by  a  ventricular  puncture,  there 
are  possibilities  for  a  unilateral  one-stage  operation.  As  heretofore  conducted, 
the  procedure  has  been  accompanied  by  a  shocking  mortality.     Thus  Bor- 
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chardt"^  in  1906  assembled  from  the  literature  18  verified  cases  with  13  fatali- 
ties (72.2  per  cent) :  v.  Eiselsberg^"*  at  the  XVII*^  International  Congress  in 
1913  reported  16  personal  cases  with  12  immediate  fatalities  (75  per  cent) 
from  operative  shock,  and  at  the  same  meeting  Krause^"^  admitted  that  in  31 
cases  operated  upon  for  tumors  of  the  cerebellopontile  angle  he  had  had  26 
fatalities  (83.8  per  cent). 

The  translabyrinthine  operation. — The  fact  that  these  recess  tumors  in- 
variably affect  the  sense  of  hearing  has  led  otologists  from  the  outset  to  take 
an  active  interest  in  them  and  to  suggest  operative  measures  by  a  route  with 
which  they  were  more  or  less  familiar  through  operations  upon  the  labyrinth. 
There  is  considerable  justification  in  the  otologist's  claim  that  careful  studies 
of  these  cases  from  the  standpoint  of  the  skilled  examiner  who  is  familiar  with 
the  Bar  any  tests  are  often  neglected  and  that  if  they  were  more  commonly 
employed  fewer  diagnostic  mistakes  would  be  made. 

In  view  of  the  serious  nature  of  the  so-called  Krause  method  and  its  at- 
tendant high  mortality,  Pause  in  1904  suggested  an  operation  with  an  ap- 
proach directly  through  the  pyramidal  bone  (c/.  Fig.  237),  but  he  admits  that 
the  operation  not  only  destroys  the  middle  ear,  which  is  of  no  great  signifi- 
cance as  its  function  has  already  been  permanently  impaired,  but  that  it  also 
inevitably  leads  to  a  homolateral  facial  paralysis.  Obvious  drawbacks  to  the 
procedure  lie  in  the  depth  of  the  wound  and  the  narrow  field  of  action,  cir- 
cumscribed as  it  is  externally  by  such  important  vascular  structures  as  the 
sigmoid  and  superior  petrosal  sinuses,  and  deeper  in  by  the  carotid  artery. 
Only  in  the  case  of  a  very  small  tumor  largely  confined  to  the  canal  and  pro- 
ducing auditory  and  vestibular  symptoms  alone  could  a  tumor  be  removed 
by  such  an  operation,  and  patients  with  tumors  of  such  small  size  would  hardly 
be  induced  to  court  an  operation  of  this  magnitude  with  a  certainty  of  a  facial 
paralysis,  even  if  the  presence  of  the  lesion  could  be  certified  beyond  per- 
ad  venture. 

There  are  other  and  very  serious  disadvantages  of  the  trans labj^rintliine 
operation.  One  lies  in  the  fact  that  it  does  not  serve  as  a  palliative  measure 
in  case  of  the  almost  inevitable  incomplete  removal  of  the  lesion.  The  sub- 
occipital procedures,  on  the  other  hand,  even  though  they  may  have  afforded 
a  less  direct  access  to  the  lesion,  nevertheless  serve  this  important  purpose  as 
an  immediate  as  well  as  future  safeguard  whether  or  not  the  growth  be  suc- 
cessfully removed.  Another  serious  objection  to  the  method,  furthermore,  is 
the  resultant  cerebrospinal-fluid  leak  through  the  wound  or  ear,  which  in  the 
larger  nmiiber  of  cases  would  ahiiost  certainly  lead  to  a  meningitis. 

So  far  as  can  be  found,  very  few  cases  have  been  operated  upon  by  this 
method,  though  it  was  again  warmly  advocated  in  1908  by  Baranj^  and  in 
1909  by  Ktimmel  of  Heidelberg.  Two  years  later  it  was  undertaken  by  Kiim- 
mel  in  a  single  case  with  recovery  and  temporary  improvement  (c/.  jNIarx^^^). 

In  1911  Quix/'**  in  Utrecht,  excised  a  small  tumor  the  size  of  a  pea,  and  yet 
in  six  months'  time  intracranial  symptoms  appeared  and  the  patient  soon 
died,^^^  an  autopsy  showing  an  acoustic  tmnor  the  size  of  a  hen's  egg,  which 
makes  it  probable  that  only  the  fragment  of  the  tumor  projecting  within  the 
porus  was  originally  seen  and  removed.  Zange-'-  has  recenth^  reported  an- 
other case  with  the  partial  removal  of  a  tmiior  diagnosed  as  a  neuroblastoma 
of  the  acusticus,  and  Schmiegelow^^^  (1915)  has  recorded  two  additional  ex- 
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periences  with  the  fragmentary  intradural  extirpation  of  tissue  which  proved 
in  each  instance  to  be  ghoma. 

Schmiegelow,  however,  presents  as  arguments  in  favor  of  this  procedure 
the  shorter  approach,  the  extradural  situation  of  the  larger  part  of  the  opera- 


PiG  937  —Showino-  in  heavy  dotted  Unes  the  situation,  in  relation  to  the  sinuses,  of  the  bony  opening  in 
(A)  the  uilaieral  (B)  the  tranllabyrinthine.  (C)  the  combined,  and  (D)  the  bilateral  methods  of  approach. 
P.A.I. :    porus  acusticus  internus. 

tion,  and  the  comparatively  slight  risk  of  hemorrhage.  Hemorrhage,  however, 
must  be  much  more  serious  than  in  a  carefully  conducted  suboccipital  pro- 
cedure;   the  technical  difficulties  must  be  overwhelming;    the  exposure  is 
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insufficient;  and,  above  all,  the  operation,  as  already  emphasized,  is  incapable 
of  affording  a  coincidental  decompression. 

It  is,  however,  within  the  realm  of  possibility  that  in  the  case  of  a  very 
early  and  minute  tumor  largely  limited  to  the  internal  canal  the  translaby- 
rinthine operation  may  in  time  become  the-  operation  of  choice,  but  this  will 
necessitate  far  more  precocious  and  more  exact  diagnoses  than  we  as  yet  are 
capable  of.  In  view  of  his  experience,  however,  Quix^^-^  recommends  a  com- 
bined procedure  similar  to  that  to  be  described. 

The  combined  suboccipital  and  petrosal  approach. — In  1904^^  Elsberg 
proposed  and  undertook  in  a  single  case  to  carry  out  a  two-stage  procedure  in 
which  a  primary  unilateral  bone  defect  was  made  far  enough  to  the  side  to 
include  the  mastoid  process.  The  patient  did  not  survive  for  the  second  stage. 
In  the  following  year  Borchardt^^  independently  carried  this  proposal  still 
further  with  partial  removal  of  the  pyramidal  bone  as  far  as  the  internal 
meatus.  There  was  so  much  hemorrhage  that  three  stages  were  employed, 
the  tumor  being  removed  at  the  third  session  with  early  fatality.  Leischner^°^ 
reports  a  case  operated  upon  by  v.  Eiselsberg  in  1907  by  a  modification  of  the 
same  procedure  said  to  have  been  devised  by  Tandler,  in  which  preparation 
was  made  for  a  subsequent  spinofacial  anastomosis.  After  an  excision  of  the 
mastoid  and  pyramidal  bone,  the  cerebellar  hemisphere  was  exposed  by  an 
osteoplastic  flap:  the  sinus  transversus  was  then  divided  between  ligatures 
and  the  dura  incised:  a  tumor  was  exposed  and  partially  removed,  with 
fatality  in  48  hours. 

Though  the  advantage  of  a  more  direct  access  to  the  lesion  is  claimed  for 
this  elaborate  operation,  it  is  obviously  a  procedure  of  magnitude  and  hazard 
and  has  little  advantage  over  the  Pause  method  except  for  the  possibility  of 
cerebellar  decompression  which  is  afforded.  So  far  as, I  am  aware  there  have 
been  no  recoveries,  and  Marx^^^  could  find  record  of  only  five  operations  of 
this  type,  one  of  them  being  his  own  case  (the  patient  previously  operated  on 
by  Klimmel  in  the  translabyrinthine  method)  with  apparently  complete  ex- 
tirpation of  the  growth,  but  the  wound  was  tamponed  with  iodoform  gauze, 
leading  to  a  cerebrospinal  fistula  and  fatality  after  eight  days.  Borchardt-^ 
himself  subsequently  abandoned  the  method  in  favor  of  the  Krause  procedure, 
by  which  he  and  Oppenheim  in  1907^^*  reported  two  recoveries,  one  of  them  a 
particularly  satisfactory  result. 

Only  under  the  so-called  Krause  method,  therefore,  had  a  few  notably  suc- 
cessful cases  been  reported — namely,  those  of  Annandale  for  Gibson  in  1895, 
Bendani  for  Murri  in  1897,  Horsley  for  Jackson  in  1903,  Krause  for  Ziehen  in 
1905,  Borchardt  for  Oppenheim  in  1907,  v.  Eiselsberg  for  Marburg  in  1909, 
and  in  1910  Clairmount  for  Schlesinger  (c/.  Leischner's  Case  8). 

In  the  description  of  the  methods  employed  in  all  of  the  foregoing  pro- 
cedures it  is  my  feeling  that  too  great  stress  has  been  laid  upon  direct  access 
to  the  tumor  by  the  shortest  route  and  too  little  stress  upon  what  may  happen 
to  cerebellmn  and  brain  stem  as  the  result  of  manipulations  of  the  tmiior  in  a 
restricted  field. 

The  bilateral  operation. — This  method,  first  described  in  1905-*^  as  ''a 
bilateral  exposure  of  the  cerebellar  hemispheres  through  a  cross-bow  incision," 
was  originally  advocated  largely  for  the  purpose  of  exploration  and  decom- 
pression for  obvious  subtentorial  lesions  not  definitely  localized  on  one  side 
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or  the  other,  but  as  the  procedure  has  become  perfected  it  has  been  used  as 
the  preferential  method  of  exposure  for  all  cerebellar  tumors.* 

It  is  admittedly  an  operation  of  magnitude  and  requires  not  only  a  special 
table  but  unusual  training,  not  only  on  the  part  of  the  surgeon  but  of  his 
assistants  if,  as  is  possible  and  eminently  desirable  for  all  concerned,  it  is  to 
be  carried  through  in  one  session.  Its  advantages,  however,  are 
many  and  some  of  them  may  be  enumerated.  Both  hemispheres  are  exposed 
and,  as  we  have  seen  in  Case  XXX,  and  as  the  experiences  of  Ziegenweidt  and 
of  Korteweg  and  Winkler^^  show,  it  is  not  always  possible  to  determine  from 


Fig.  238. — Showing  (after  Leischner-")  the  square-flap  procedure  for  a  bilateral  approach  which  ineffectually 

exposes  the  foramen. 

clinical  symptoms  the  side  occupied  by  the  lesion.  It  allows  of  dislocation 
outward  of  the  unaffected  hemisphere  during  the  extracerebellar  exploration 
on  the  opposite  side.  It  moreover  makes  it  possible  to  diminish  tension  early 
in  the  course  of  the  operation  by  the  securing  of  cerebrospinal  fluid  owing  to 
the  removal  of  the  posterior  margin  of  the  foramen  magnum;  for  the  low 
median  incision  permits  of  early  entry  into  the  posterior  cistern,  and  in  case 
there  is  a  far  advanced  pressure  cone  the  dural  incision  may  be  carried  to  the 
atlas  (c/.  Case  IV)  or  the  posterior  arch  of  the  atlas  may  even  be  removed 


*  A  bilateral  one-stage  method,  accompanied  by  ligation  of  both  lateral  sinuses,  was 
employed  by  Willy  Meyer^^^  in  1908  in  a  successful  operation  for  an  acoustic  tumor.  It 
was  also  successfully  employed  by  Poppert"°  in  1907,  though  with  an  osteoplastic  resection, 
and  was  advocated  by  Lecene^"^  in  1909. 
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(c/.  Case  VIII).  It  is  thus  possible,  even  in  far  advanced  cases,  to  avoid  serious 
medullary  compression  during  the  course  of  the  operation,  and  this  is  ahnost 
unavoidable  in  the  unilateral  method  of  exposure,  especially  with  an  osteo- 
plastic resection,  as  originally  advocated.  Though  Krause^^^  and  Borchardt^^ 
have  both  described  a  bilateral  method  of  cerebellar  exposure  with  an  osteo- 
plastic resection  in  two  sessions,  I  am  unaware  that  the  method  has  been  put 
in  practice  for  an  acoustic  tumor,  nor  can  I  imagine  its  being  other  than  a 
desperate  and  bloody  manner  of  approach. 

Another  bilateral  procedure  with  removal  of  bone,  which  differs  from  that 
herein  described  only  in  the  fact  that  a  square  rather  than  a  parted  flap  of  the 
overlying  tissue  is  advocated,  was  also  described  by  Frazier^^  in  1905  as  the 
result  of  studies  on  the  cadaver.  He  suggested  that  it  might  be  useful  for 
median  tumors,  but  regarded  it  as  an  operation  of  too  great  magnitude  for  a 
routine  procedure.  So  far  as  I  know,  it  was  first  employed  in  1910  on  two 
cases  by  Leischner  and  v.  Eiselsberg.  Both  operations  were  performed  in 
two  sessions  and  were  attended  by  troublesome  hemorrhage:  both  patients 
succumbed.  There  is  no  reason,  however,  with  painstaking  hsemostasis  and 
a  one-stage  operation,  why  a  satisfactory  exposure  should  not  be  made  through 
this  square-flap  procedure  (Fig.  238),  though  for  the  reasons  which  have  been 
given  I  prefer  to  have  better  access  to  the  region  of  the  foramen  magnmn. 

The  literature  is  filled  with  the  accounts  of  fatalities  following  a  first-stage 
operation  for  a  cerebellar  tumor,  which  has  stopped  short  of  opening  the  dura. 
One  reason  for  this  is  the  lack  of  immediate  relief  from  the  pre-existing  tension, 
which  is  in  all  likelihood  increased  bj''  the  ansesthetization  and  the  operative 
manipulations,  whereas  the  patient's  ability  to  withstand  any  additional 
pressure  is  greatly  lessened  by  the  great  loss  of  blood,  inevitable  with  the 
methods  usually  employed. 


Steps  of  the  Preferential  Procedure 

I.  Preparation  of  the  patient.  This  consists  in  the  mere  omission  of  breakfast,  the  giving 
of  an  enema  if  necessary,  and  the  shaving  of  the  back  of  the  patient's  head  the  morning  of 
the  operation,  over  an  area  shown  in  the  post-operative  photographs  accompanying  the  case 
reports.  Proper  shaving  of  the  scalp  is  an  art.  In  the  case  of  women  the  hau*  should  be 
parted  in  a  curved  line  running  from  pinna  to  pinna  and  about  4  or  5  cm.  above  the  Une  of 
the  proposed  incision.  The  hair  above  the  line  should  be  drawn  up  and  gathered  in  a  tight 
braid  which  centers  at  the  vertex,  and  the  shaving  should  run  downward  from  the  exact 
hne  of  the  part. 

Elaborate  preparations  for  operation  often  defeat  their  own  aims,  in  giving  patients  an 
uncomfortable  night,  in  sending  them  to  the  operating  room  with  their  courage  at  a  low  ebb 
from  intestinal  cramps  due  to  the  unnecessary  administration  of  a  laxative  and  with  the 
scalp  sore  from  soap  poultices  or  antiseptic  applications.  Some  neurological  surgeons  have 
even  advised  a  preliminary  skin  treatment  lasting  over  a  period  of  two  daj^s. 

There  are  certain  risks  in  a  small  area  of  shaving,  but  these  are  overcome  by  pinning  the 
sheets  securely  into  the  scalp  so  that  they  remain  immobile  even  through  a  long  preparation. 
A  little  skill  in  the  arrangement  of  their  hair  makes  women  presentable  even  after  the  sha-\-ing 
of  the  suboccipital  area  {cf.  Figs.  261,  262)  and  the  advantages  of  this  are  not  to  be  lost 
sight  of. 

II.  Position  on  the  table.  The  operation  being  a  symmetrical  one,  a  face-down  position 
is  essential,  and  to  make  this  position  tolerable  and  permit  of  unimpeded  free  thoracic 
respiration,  shoulder  supports  are  necessary  and  the  patient's  face  must  rest  in  an  outrigger 


252 


TUMORS  OF  THE  NERVUS  ACUSTICUS 


beyond  the  table  in  such  a  way  as  to  be  accessible  to  the  anaesthetist  (Fig.  239).  Some  use- 
ful modifications  in  the  crutch  for  the  head  have  been  devised  by  Dr.  Grey,  but  to  all  intents 
and  purposes  it  is  much  the  same  in  principle  as  was  originally  described.  The  face  rests 
in  a  well-padded  horseshoe-shaped  support  which  can  be  tilted  or  raised  or  moved  in 
or  out  as  necessary  (Figs.  240  and  241).  It  is  essential  that  the  pa- 
tients be  comfortable  and  in  such  a  position  as  to  breathe 
freely,  and  this  is  one  reason  why  they  should  always  be  put 
upon  the  table  in  the  desired  position  before  the  anaesthetic 
is  started,  for  they  may  have  to  remain  unmoved  for  sev- 
eral hours.  The  patient,  moreover,  should  lie  upon  a  thick  mattress  and  not 
on  a  hard  surface,  and  from  personal  tests  it  can  be  certified  that  the  position  is  comfort- 
able enough  to  favor  sleep. 


Fig.  239. — Showing  outrigger  for  head  and  adjustable  shoulder  supports:   before  padding:   also  hoop  to  support 

sheets. 


III.  The  ancesthetic.  The  most  important  factor  is  the  anaesthetist.  No  patient  should 
be  given  inhalation  narcosis  by  unskilled  hands,  but  in  these  operations  in  particular, 
carried  out  on  patients  who  have  some  deglutitory  difficulty  and  whose  respiratory  center 
may  readily  become  embarrassed,  something  more  than  the  customary  familiarity  with 
giving  an  anaesthetic  is  necessary. 

Though  de  Martel  advocates  local  anaesthesia  for  cerebellar  operations  and  others  have 
employed  various  anaesthetics  or  combinations  of  inhalation  drugs,  ether  remains  unques- 
tionably the  safest,  though  it  admittedly  is  the  most  difficult  to  administer  and  it  possesses 
the  disadvantage  of  increasing  the  secretion  of  the  cerebrospinal  fluid  and  thus  accentuating 
tension. 

With  the  face-down  position  some  method  of  giving  ether  vapor  is  necessary  and  we 
have  come  to  rely  on  the  Connell  apparatus  (Anaesthetometer) ,  by  which  warmed  ether 
vapor  is  administered  and  the  tension  of  the  vapor  is  accurately  recorded.     Dr.  Boothby 


ANtESTHETIZATION 


253 


Fig.  240. — Table  supports  padded  to  fit  patient.     Connell  apparatus  to  right. 


Fig.  241. — Patient  in  position  before  anoesthetization. 
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has  found  that  the  same  tension  of  the  vapor  appears  to  be  required  for  the  ansesthetiza- 
tion  of  all  vertebrates,  large  or  small,  and  when  one  has  learned  to  use  the  Connell  machine, 
complicated  as  it  appears,  the  giving  of  ether  is  not  only  greatly  simplified  but  made  a  much 
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more  exact  and  even  procedure.     The  face-down  position,  it  may  be  added,  is  ideal  for  the 
effectual  drainage  of  saliva  and  mucus. 
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There  are  certain  advantages  in  Meltzer's  intratracheal  anaesthesia  which  are  offset 
by  the  frequent  difficulty  of  introducing  the  tube  into  the  trachea  and  the  fact  that  the 
complete  relaxation  of  profound  anaesthesia  is  essential  to  the  act.  Were  this  introduc- 
tion easier  to  accomplish  and  could  the  tube  be  accurately  passed  with  the  patient  on  his 
face,  the  method  would  be  favored  in  all  cerebellar  operations  in  view  of  the  possible  need  of 
artificial  respiration.  The  face-down  position,  however,  is  the  correct  position  for  the  em- 
ployment of  Schaefer's  method,  and  this  has  been  relied  upon  (e.  g.,  Case  IV)  in  case  of 
respiratory  failure  during  the  operation. 

The  anaesthetist  keeps  an  accurate  ether  chart  (e.  g..  Chart  1,  p.  109,  Chart  2,  p.  118, 
and  Chart  3),  recording  not  only  pulse  rate,  respiration,  and  ether  tension  but  also  by  means 
of  an  auscultatory  method  (Tycos)  the  systolic  and  diastolic  pressures.  Thus  the  patient's 
condition  can  be  determined  with  almost  the  exactness  of  an  animal  whose  pulse  and  res- 
piration is  recorded  on  a  drum  during  a  laboratory  experiment.  The  anaesthetized  patient 
should  be,  and  usually  is,  so  quiet  during  these  prolonged  operations  that  the  operator  has 
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Fig.  242. — Final  preparation.     Epidermal  lines  of  incision  can  be  seen  through  gauze  covering. 


no  distractions  whatsoever  on  that  score,  and  though  it  would  possibly  appear  that  the 
keeping  of  such  a  record  might  put  too  heavy  a  burden  upon  the  anaesthetist.  Dr.  Keen  has 
testified  to  the  contrary  in  his  "Ether  Day  Address."^** 

IV.  Preparation  of  the  field.  The  freshly  shaved  area  of  scalp  (Fig.  241)  over  the  occiput 
to  the  ears  and  back  of  the  neck,  is  merely  washed  with  green  soap  on  a  gauze  sponge,  fol- 
lowed by  alcohol  and  bichloride  just  as  the  patient  is  reaching  the  second  stage  of  ether. 
Personally,  I  abhor  the  use  of  iodine,  at  present  so  popular  for  a  skin  preparation. 

A  cuticular  scratch  barely  deep  enough  to  draw  blood  is  then  made  with  the  edge  of  the 
knife  to  outline  the  proposed  incisions.  The  curvilinear  line  thus  demarcated  should  run 
from  mastoid  to  mastoid  and  arches  possibly  4  cm.  above  the  occipital  protuberance.  If 
one  is  reasonably  certain  as  to  the  side  of  the  lesion,  as  when  an  acoustic  tumor  is  expected, 
the  scratch  on  that  side  may  be  carried  somewhat  farther  down  on  that  side,  so  that  the 
posterior  margin  of  the  mastoid  is  more  accessible.     The   demarcation  for  the  vertical 
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incision  should  be  made  exactly  in  the  midline,  hke  the  arrow  in  a  drawn  bow,  and  is  car- 
ried downwards  9  or  10  cm.  possibly  to  the  spine  of  the  Y'"-  cervical  vertebra.  Over  the 
field  a  large  layer  of  bichloride  gauze  is  then  thrown. 

A  series  of  sheets  are  then  applied  (Fig.  242).  The  first,  a  sheet  with  a  hemicircular 
notch  with  tapes  at  the  angles,  is  draped  over  the  wire  hoop  which  serves  to  hold  it  away 
from  the  field  and  makes  a  tent  for  the  anaesthetist.     The  hemicircle  is  pinned  into  the  scalp 


Fig.  243.— Showing  method  of  controlling  hemorrhage.     Incision  through  galea  on  right  half  of  wound. 


just  above  the  scratched  line  of  incision  and  the  tapes  are  tied  by  the  anaesthetist  below  the 
head  crutch.  Lateral  towels  are  pinned  to  the  side  of  the  wire  hoop,  drawn  taut  and,  to- 
gether with  the  hemicircle  of  the  first  sheet,  secured  with  a  towel  clip  into  the  skin  at  the 
point  of  the  mastoid,  and  where  they  cross  are  similarly  secured  to  the  skin  in  the  midline 
of  the  lower  neck.  The  instrument  stand  is  moved  up  and  over  all  is  thrown  a  gray  sheet 
which  also  has  a  hemicircle  cut  in  its  margin  and  which  encircles  the  field. 
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Every  surgeon  has  his  personal  preferences  for  the  arrangements  of  his  field  of  opera- 
tion, and  it  may  seem  superfluous  to  go  into  this  stage  of  an  operation  in  much  detail, 
but  there  must  be  no  slipping  nor  changing  of  towels  during 
such  an  operation  in  this  circumscribed  field  and  the  incision,  to  be  ex- 
actly in  the  position  desired,  must  be  marked  out  before  the  cloths  are  placed,  else  it  would 
be  necessary  to  leave  uncovered  anatomical  landmarks  which  cannot  be  cleaned  beyond 


Fig.  244. — Showing  control  of  incision  for  completion  of  incision. 

suspicion.     It  is  a  principle,  I  think,  which  could  well  be  introduced  into  surgical  operations 
elsewhere  in  the  body. 

V.  The  making  of  the  flaps.  Every  possible  precaution  should  be  taken  to  avoid  loss 
of  blood,  and  much  blood  can  be  lost  from  10  or  12  inches  of  scalp  incision,  particularly 
when  the  extracranial  vessels  are  distended,  as  they  usually  are  in  the  presence  of  a  brain 
tumor. 

17 
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As  described  in  a  recent  article  upon  the  technique  of  a  subtemporal  decompression/^ 
we  have  come  of  late  years  to  depend,  except  when  a  tourniquet  can  be  used,  solely  upon 
the  pressure  of  the  fingers  (Figs.  243,  244)  to  control  hemor- 
rhage from  scalp  incisions,  and  with  practised  assistants  it  is  pos- 
sible to  make  these  incisions  down  through  the  galea  and  to  separate  the  edges  in  the  sub- 
aponeurotic layer  with  practically  no  bleeding  whatsoever.     Before  the  pressure  is  released 


Fig.  245.— Reflection  of  flap  in  subaponeurotic  layer  to  just  below  superior  curved  line. 

a  series  of  pointed  clamps  are  attached  to  the  galea,  which  is  folded  over  the  incision  and 
effectually  prevents  subsequent  bleeding.  Particular  care  must  be  taken  to  catch  the  major 
suboccipital  arteries  which  lie  in  the  substance  of  the  occipitalis  muscles.  This  curvilinear 
flap  IS  then  "scalped"  back  (blunt  dissection  will  usually  suffice)  in  the  subaponeurotic 
layer  to  shghtly  below  the  occipital  protuberance  and  the  muscular  attachment  of  the  su- 
perior curved  line  (c/.  Fig.  245). 
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The  midline  incision  (Fig.  246)  is  then  made  with  Hke  precautions 
and  it  is  essential  that  it  be  exactly  in  the  midcervical  line  or  otherwise  there  will  be  un- 
necessary bleeding.  It  is  carried  down  through  the  intermuscular  spaces  to  the  skull  and 
to  the  spines  of  the  upper  cervical  vertebrae,  clamps  being  applied  symmetrically  on  the  two 
sides  as  the  wound  is  deepened.     This  midline  incision,  made  at  this  time  and  carried  to  the 


Fig.  246. — Mid-cerA-ical  incision  carried  to  spine.     Placement  of  identifying  clamps  on  corners  before  lateral 

incisions  are  made  tlirough. 


skull,  serves  to  show  the  exact  level  at  which  the  transverse  cut  should  be  made  along  the 
line  of  muscular  attachment. 

At  this  juncture  a  clamp  of  different  pattern,  so  that  later  on  it  may  be  easily  dis- 
tinguished from  the  others,  is  attached  on  each  side  to  the  two  upper  edges  of  the  vertical 
incision  in  the  fascia  (c/.  Fig.  246)  and  the  fascia  is  divided  along  the  superior  curved  hne 
and  drawn  down.     The  muscle  in  turn  is  similarly  treated  after  two  clamps  have  been  put 
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at  the  angles,  leaving  just  enough  of  a  margin  of  fascial  and  muscular  attachment  to  serve 
for  subsequent  suture.  The  placement  of  these  clamps  at  the  corners  is  an  important  step, 
for  without  these  landmarks  it  will  be  found  difficult  to  exactly  reapproximate  and  resuture 
the  layers  at  the  close  of  the  operation  (c/.  Fig.  256). 

The  muscle  is  then  scraped  back  from  the  bone  on  each  side  far  enough  to  fully  expose 
the  margin  of  the  foramen  magnum,  the  edge  of  each  mastoid  process  and  well  down  under 


Fig.  247. 


-Showing  denudation  of  suboccipital  region:     exposiire  of  foraminal  field  by  reflection  of  flaps: 
primary  bone  openings. 


the  occipital  bone  on  either  side,  much  farther  than  can  be  shown  in  the  sketch  (Fig.  247). 
During  this  act  profuse  bleeding  may  occur  from  emissary  vessels,  particularly  in  the  mid- 
line and  around  the  occipital  protuberance,  unless  proper  use  is  made  of  Horsley's  bone  wax, 
large  quantities  of  which  may  sometimes  be  needed.  Another  place  where  embarrassing 
bleeding  may  occur  is  from  the  mastoid  emissary,  and  here  again  wax  is  necessary  or  in 
difficult  situations  the  placement  of  a  fragment  of  muscle  may  be  required. 
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VI.  The  craniectomy.  With  a  motor-driven  burr  one  or  more  primary  perforations  are 
made  over  each  hemisphere  and  with  rongeurs  the  openings  are  subsequently  enlarged 
(Fig.  247)  to  the  full  extent  of  the  denuded  area  of  bone.  The  lower  margin  of  the  lateral 
sinus  is  usuallj^  exposed  on  each  side. 

Difficulty  may  be  experienced  in  crossing  the  midline,  and  in  the  removal  of  this  thicker 
area  of  bone  the  placement  of  wax  may  be  necessitated  after  each  bite  of  the  forceps.  Need- 
less to  say,  care  should  be  taken  that  the  bone  should  be  bitten  outward  so  as  to  avoid  any 
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Fig.  248. — Showing,  near  the  foraminal  region,  the  primary  small  opening  in  the  dura  and  subsequent  puncture 
of  the  lateral  ventricle  if  failure  to  secure  fluid  and  extreme  tension  demand. 

jar  of  the  forceps  against  the  dura  and  brain.  In  the  process  of  removing  the  posterior  rim 
of  the  foramen  and  the  bone  to  the  side  of  it,  emissary  vessels  from  the  sinus  encircling  the 
foramen  may  be  encountered  on  each  side,  but  thej^  maj^  be  easily  controlled. 

In  many  cerebellar  cases  the  bone  will  be  found  greatly  thinned  and  is  very  easA'  to  re- 
move, and  though  this  may  be  true  also  of  recess  tumors  it  is  perhaps  less  common  than  in 
the  case  of  intracerebellar  growths. 

VII.  The  dural  opening  and  release  of  tension.     The  membrane  will  be  found  tense  and 
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should  an  opening  be  made  over  one  of  the  hemispheres  before  the  tension  has  been  lowered, 
the  cortex  will  protrude  and  is  likely  to  become  contused  before  the  exposure  can  be 
completed.  Consequently  it  is  desirable  to  secure  fluid  at  the  out- 
set. Hence  a  minute  primary  dural  opening  (Fig.  248)  is  made  low  down  near 
the  foramen  in  order,  if  possible,  to  secure  fluid  from  the  posterior  cistern.     If  there  is  a 


Fig.  249. — Showing  extreme  foraminal  herniation  (pressure  cone)  in  a  case  in  which  tension  was  so  great 
as  to  necessitate  removal  of  the  laminae  of  the  atlas  and  carrying  the  dural  incision  to  the  atlas  before  respiratory 
embarrassment  was  relieved. 


marked  pressure  cone  and  the  cistern  empty,  cortex  will  immediately  occlude  the  small 
opening  and  it  is  far  safer  to  immediately  tap  the  lateral  ventricle  than  to  venture  upon  a 
further  enlargement  of  the  opening. 

To    tap    the    ventricle    the    scalp    is    drawn    back    in    the    subaponeurotic 
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layer  as  shown  in  Fig.  248,  and  with  a  burr  a  perforation  is  made  about  3  or  4  cm.  above  the 
superior  curved  line  and  2  cm.  from  the  midline.  Through  this  opening  the  blunt  cerebral 
aspirating  needle  is  introduced  slightly  upward  and  outward,  and  with  a  good  visualization 
ot  the  ventricle  the  first  tap  rarely  fails  at  a  depth  of  4  or  5  cm.  to  reach  fluid.  The  needle 
is  left  in  place  during  the  remainder  of  the  exploration  and  serves  as  a  great  safeguard  against 
medullary  pressure.  I  have  never  seen  any  accident  whatever  from  this  procedure,  which 
must  have  been  carried  out  in  over  a  hundred  cases  of  cerebellar  tumor.*  Indeed  on  many 
occasions  when  hemorrhage  from  the  extracranial  tissue  and  the  bone  is  particularly  trou- 
blesome, the  intracranial  tension  has  been  thus  lowered  before  the  completion  of  the  bone 
defect  with  immediate  marked  lessening  of  the  tendency  of  the  tissues  to  bleed. 

After  the  ventricular  tapping  the  dura  will  lose  its  tension  and  can  be  safely  opened. 
Care  must  be  taken  in  crossing  the  median  line,  for  the  sagittal  cerebellar  sinus  may  be  of 
considerable  size  and  the  cerebellar  falx  may  penetrate  in  some  cases  for  a  considerable 
distance.  As  the  midline  is  crossed  the  cerebellum  should  be  held  away  with  a  spoon  spatula 
and  the  sinus  may  be  caught,  before  division,  with  silver  clips.  Stellate  incisions  of  the 
membrane  to  the  margins  of  the  bone  defect  are  then  made  and  the  hemispheres  fully 
exposed. 

At  this  stage  of  the  operation  if  there  is  any  doubt  of  the  diagnosis  the  two  hemispheres 
should  be  compared  for  differences  of  tension,  of  form  or  of  vascularity.  An  intracerebellar 
cyst  can  usually  be  detected  by  palpation;  an  involvement  of  one  hemisphere  rather  than 
the  other  by  the  displacement  of  the  midline  structures.  Particular  attention  should  be 
given  to  the  conditions  at  the  foramen,  where  a  marked  pressure  cone  may  forbode  ill. 

An  extensive  foraminal  herniation  of  the  cerebellar  tonsils  (Fig. 
249),  however,  is  not  so  apt  to  accompany  cerebellopontile  lesions  as  intracerebellar  tumors: 
indeed  with  some  of  the  acoustic  tumors  in  the  series  there  has  been  but  little  displacement 
and  a  large  posterior  cistern  is  present.  In  only  one  of  these  operations  for  an  acoustic 
tumor  {cf.  Case  VIII)  has  it  been  necessary,  in  order  to  free  the  medulla,  to  resort  to  t  h  e 
device  of  removing  the  posterior  arch  of  the  atlas  (Fig.  249) 
and  to  carry  the  median  incision  of  dura  to  the  upper  edge  of  the  axis.f  This  procedvu-e 
may  be  a  life-saving  measure  in  desperate  operations  for  cerebellar  tumors  which  have  pro- 
duced a  large  pressure  cone.  It  possibly  would  have  resulted  in  saving  Case  XV  on  his 
second  operation  had  it  been  carried  out.  Occasionally,  as  in  Case  IV,  the  dural  incision 
may  be  carried  down  through  the  foramen  to  the  upper  margin  of  the  atlas  and  suffice  to 
free  the  herniation  and  secure  spinal  fluid  without  an  actual  laminectomy  of  the  atlas. 

VIII.  The  exposure  of  the  tumor.  In  the  case  of  a  presumable  cerebellopontile- angle 
lesion  one  turns  his  attention  to  the  recess  without  these  preliminaries,  and,  if  the  cranial 
defect  has  been  made  so  as  to  include  the  mastoid  margin,  slight  pressure  on  the  cerebellar 
hemisphere  with  the  spoon  spatula  gives  access  to  the  region.  The  sigmoid  sinus  is  first 
brought  into  view  and  at  a  varying  distance  beyond  it  the  arachnoid  attachment  or, 
more  often  still  (14  of  the  29  cases),  an  actual  collection  of  fluid  en- 
cysted within  the  arachnoid  is  encountered.  On  opening  the  cyst 
and  carefully  sponging  away  the  fluid  with  flat  cotton  pledgets,  the  surfac  e  of  the  tumor 
win  usuaUy  be  seen.  OccasionaUy,  as  shown  in  Fig.  250,  the  encysted  fluid  may  be  found 
low  down,  but  more  often  the  tumors  lie  higher  and  deeper  than  was  the  one  in  the  case  from 
which  this  sketch  was  made.  Nevertheless  the  best  fine  of  approach  is  toward  the  jugular 
foramen  rather  than  directly  toward  the  porus. 

As  the  story  of  the  operations  in  this  series  of  patients  will  have  indicated,  the  exposure 

*  I  confess  that  this  does  not  coincide  with  the  experience  of  others.  Frazier''^  has 
stated  that  tapping  of  the  ventricle  is  fatal  in  its  tendencies. 

t  This  was  necessitated  in  an  operation  on  one  of  the  three  patients  admitted  since 
February  1st  and  not  included  in  the  series.  The  sketch  (Fig.  249)  was  made  dm-ing  the 
operation  on  this  case,  which  was  a  very  advanced  one,  and  it  was  necessary  to  remove  the 
atlas  and  split  the  dura  to  the  axis  before  respiration,  which  up  to  this  point  had  been  greatly 
embarrassed,  was  fully  relieved. 
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of  the  growth  may  not  always  be  so  easy,  even  when  one  has  considerable  familiarity  with 
the  region.  In  many  of  the  early  and  some  of  the  later  cases  (e.  g.,  Case  XXVIII)  the  search 
was  not  prolonged  sufficiently  far  beyond  the  cyst  and  in  one  instance  the  tumor  was  com- 
pletely overridden  and,  being  held  back  together  with  the  hemisphere  by  the  spatula,  was 
long  overlooked.  In  Case  XXVI  no  trace  whatsoever  of  the  tumor  was  seen  until  the 
greatly  thickened  nerve  was  disclosed  entering  the  porus,  and  this  was  traced  backward  to 


;?>^ 


Fig.  250. — Showing  exposure  of  encysted  fluid  -n-ithin  tiie  arachnoid  overlying  a  tumor,  from  a  sketch  during 

operation. 


the  encircling  cuff  of  cerebellum  before  the  major  portion  of  the  growth  was  identified  and 
exposed. 

When  the  growth  is  identified,  it  is  possible,  with  wet  cotton  pledgets,  to  wipe  the 
arachnoid,  together  with  the  crescentic  margin  of  the  cerebellum,  away  from  the  surface  of 
the  tumor  and  thus  to  expose  the  lesion.  The  cerebellum,  meanwhile,  if  protected  by  a 
covering  of  wet  cotton  (never  unprotected  as  shown  in  Fig.  250)  may  be  held  to  the  side  by 
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the  spoon,  or  (as  in  Fig.  250)  by  a  delicate  flexible  aluminum  retractor  made  for  the  purpose. 
It  is  true  that  the  cerebellum  tolerates  injuries  without  permanent  serious  damage,  but  if 
one  desires  the  best  possible  functional  result  every  effort  should  be  made  to  avoid  any 
trauma  or  contusion  whatsoever. 

IX.  The  treatment  of  the  tumor.  It  would  appear  from  the  description  of  most  of  the 
operations  recorded  in  the  literature  that  attempts  have  been  made,  usually  with  the  fingers, 
to  enucleate  these  growths  in  toto  with  the  almost  invariable  result  of  a  fragmented  lesion 
and  hemorrhage  so  profuse  that  packing  has  been  necessary.  This  without  doubt  has  been 
largely  responsible  for  the  excessive  mortality  usually  ascribed  to  shock. 

Some  of  the  German  writers  have  attempted  to  subdivide  their  operative  results  into 
two  classes — ^those  for  large  tumors  and  those  for  smaller  ones — ^and  there  can  be  little  ques- 
tion but  that  the  smaller  tumors  are  more  favorable,  but  as  a  matter  of  fact,  most  patients 
who  at  the  present  day  come  to  operation  for  such  a  malady  will  have  a  sizable  growth. 

I  doubt  very  much,  unless  some  more  perfected  method  is  devised,  whether  one  of  these 
lesions  can  with  safety  be  totally  enucleated.*  Furthermore  if,  as  appears  to  be  the  case, 
there  is  almost  always  a  projection  of  the  gro'wi^h  into  the  porus,  a  stalk  from  which  further 
growth  may  take  place  would  necessarily  remain  after  most  if  not  after  all  so-called  ex- 
tirpation operations.  The  tumor  is  not  only  encircled  by  nerves,  which  are  almost  certain 
to  be  damaged — and  a  facial  paralysis  such  as  was  produced  in  three  cases  in  this  series 
{cf.  Fig.  160)  is  not  a  pleasant  post-operative  sequel — but  it  may  also  be  encircled  by  arterial 
branches  from  the  basilar  of  considerable  size.  The  growth  itself  is  relatively  non-vascular, 
but  it  is  the  tearing  of  these  surface  vessels  which  produces  the  most  serious  complication,  for 
they  cannot  be  caught  and  Ugated,  and  sufficient  pressure  to  control  them  will  inevitably 
contuse  the  brain  stem. 

Owing  to  these  considerations  we  have  come  in  recent  years  to  abandon  the  idea 
of  an  extirpation  and  the  usual  custom  is  to  bluntly  incise  or  even  to  bi- 
sect the  lesion  after  it  has  been  as  fully  exposed  as  possible,  and  by  an 
intracapsular  procedure  to  enucleate  as  much  of  the  con- 
tents as  possible  {cf.  Figs.  251,  252,  253). f  This  may  be  possible  as  a 
single  large  mass  {cf.  Fig.  19)  or  as  many  smaller  fragments  {cf.  Fig.  159).  Such  bleed- 
ing as  occurs  from  the  raw  cavity  may  be  readily  checked 
by  the  insertion,  directly  into  the  cavity,  of  pledgets  of  wet  cotton  or  of  pledgets  dipped  into 
some  fixative  (e.  g.,  Zenker's  solution),  which  should  be  at  hand  for  immediate  preservation 
of  the  removed  tissue  if  it  is  to  be  properly  hardened  for  subsequent  study.  The  more 
yellowish  the  tumors,  and  consequently  the  more  fatty  and  less  fibrous  they  are,  the  easier 
they  are  to  enucleate  by  this  method. | 

A  long-handled  blunt  spoon  similar  to  a  gall  bladder  scoop  is  used  for  the  piu-pose  of 
enucleation,  and  despite  the  fibrous  appearance  of  these  tumors  on  section  the  tissue  is  soft 
enough  to  be  readily  scooped  out  in  this  way.  One  can  usually  tell  when  he  is  near  the 
capsule,  though,  as  stated,  the  enucleation  has  been  overdone  in  one  or  two  cases  with  re- 
sulting facial  paralysis  and  occasionally  one  sees  twitching  of  the  shoulder,  which  indicates 
nearness  to  that  part  of  the  capsule  overlain  by  the  accessorius  and  adjacent  nerves.     Often- 

*  Leischner  credits  both  Clairmont  and  Eiselsberg  with  a  recovery  after  total  removal, 
and  Jiano,^*  a  Roumanian  surgeon,  has  recently  recorded  another  case,  but  the  experience 
with  Case  V  in  this  series  leaves  one  a  little  skeptical  and  I  have  learned  that  the  timior  in 
one  of  the  so-called  successful  enucleations  reported  in  this  country  has  proved  to  be  a 
meningeal  endothelioma  and  not  an  acoustic  tumor. 

t  Dr.  H.  J.  Boeve  of  Rotterdam  writes  me  that  he  has  had  a  successful  operation  of 
this  type  with  an  intracapsular  enucleation,  and  he  is  told  by  Dr.  Brouwer  that  it  is  the  only 
patient  in  the  Netherlands  who  has  survived  the  removal  of  a  tumor  of  the  \"III'''  nerve. 

I  In  a  recent  case,  operated  upon  since  the  completion  of  this  report,  the  tumor  had 
undergone  a  marked  degree  of  fatty  transformation,  and  after  it  had  been  so  far  enucleated 
that  the  capsule  began  to  collapse,  it  was  possible  with  but  Uttle  difficult}'  to  strip  most  of 
the  remaining  shell  away  from  the  enclosing  arachnoid  (Figs.  254,  255),  but  even  so  the 
enucleation  was  not  total. 
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Fig.  251 


Fig.  252 


Fig.  253 
Figs.  251,  252,  253.— Showing  the  method  of  treating  the  tumor  by  an  intracapsular  enucleation. 
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times  the  thin  capsule,  when  unsupported  by  its  tumor  content,  may  collapse  into  the  field, 
and  the  temptation  is  great  to  strip  it 
out,  and  though  fragments  of  con- 
siderable size  may  be  thus  removed 
(Figs.  254,  255)  the  procedure  cannot 
be  unreservedly  recommended,  as  it 
was  in  so  doing  that  the  hemorrhage 
occurred  which  led  to  the  operative 
complications  in  Cases  VIII  and  XIX 
and  the  ultimate  death  of  these 
patients,  and  in  Case  XXIX  to  a 
wide-spread  injury  of  all  the  adjacent 
nerves. 

When  as  much  of  the  tissue  has  been  removed  as  seems  wise,  the   angle   must 


Fig.  254  Fig.  255 

Figs.  254,  255. — Showing  the  large  fragment  of  cap- 
sule representing  the  lower  pole  of  the  tumor  removed  as 
one  piece  at  end  of  enucleation,  from  a  case  operated  upon 
during  March,  1917. 


•    «* 


Fig.  256. — Showing  early  stage  of  closure  of  the  median  incision,  the  clamps  identifj-ing  the  corners  of  fascia 

and  muscle  being  drawn  up. 
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be  left   completely  dry  before  the  dislocated   cerebellar  hemisphere  is  allowed 
to  settle  back  in  place  again  and  preparations  are  made  for  closure. 

X.  The  wound  closure.  This  stage  of  the  operation,  usually  left  to  an  assistant,  is  no 
less  important  and  no  less  difficult,  if  properly  done,  than  is  the  approach  to  the  lesion. 
Indeed  if  the  patient  is  to  be  given  a  sound  neck  and  the  post-operative  leakage  of  cerebro- 
spinal fluid  from  the  wound  is  to  be  avoided,  the  most  accurate  closure  in  layers  is  neces- 
sary.   In  the  average  case  it  takes  fully  forty-five  minutes  to  an  hour  to  get  in  and  as  long  to 


Fig.  257. — Showing  further  stage  of  the  closure  in  layers. 


close,  so  that,  with  the  allotment  of  time  for  the  treatment  of  the  lesion,  many  of  these 
operations  from  the  beginning  of  the  ansesthetization  to  the  final  closure  approach  or  even 
exceed  a  three-hour  period. 

To  take  the  strain  off  the  flaps,  the  mass  of  clamps  on  each  side  is  supported  by  the 
assistant  who  stands  at  the  top  of  the  head,  and  the  four  clamps,  placed  as  described,  on 
the  corners  of  muscle  and  fascia  are  drawn  up  as  shown  in  Fig.  256.  The  vertical 
incision  is  then  closed  accurately  in  several  layers,  three  of  which  are  indicated 
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in  the  sketch.  Fine,  waxed,  black  silk  sutures  passed  on  curved  French  needles  are  used 
throughout  and  tied  three  times  so  that  they  may  be  safely  cut  almost  at  the  knot,  thus 
avoiding  any  but  the  smallest  amount  of  buried  material. 

The  transverse  incision  is  then  sutured  in  turn,  the  crutch  sup- 
porting the  patient's  head  being  raised  and  the  neck  extended  slightly  so  as  to  facilitate 
bringing  the  edges  together.  A  layer  of  interrupted  sutures  in  the  muscle  (Fig.  257)  is 
followed  by  a  more  secure  second  layer  in  the  fascia  and  a  third  layer  to  accurately 
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Fig.  258. — Showing  method  of  closure  of  scalp  over  buried  layer  of  fine  silk  sutures  "cut  on  the  knot,"  approxi- 
mating the  galea. 

approximate  the  galea.  This  layer  not  only  catches  all  of  the  vessels 
of  the  scalp  but  holds  the  edges  of  the  scalp  so  closely  together  that  cutaneous  sutures 
are  only  necessary  in  order  to  get  an  exact  approximation  of  the  skin  edges.  For  this  pur- 
pose fine  round  cambric  needles  are  passed  before  tying,  so  that  the  wound  edges  may  be 
"heaped  up"  and  a  broad  approximation  secured  (Fig.  258).  Unquestionablj'  a  continuous 
suture  is  quicker,  but  it  does  not  give  equally  exact  union  of  the  edges  nor  can  it  be  left  so 
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long  in  the  tissues,  and  the  wound  is  of  such  magnitude  and  in  such  a  position  that  it  should 
be  left  until  completely  healed  before  the  first  dressing  is  made. 

If  precautions  are  not  taken  to  have  an  absolutely  secure  closure,  layer  by  layer,  cere- 
brospinal fluid  will  find  its  way  out,  and  though  in  one  case  in  the  series  (c/.  Fig.  108)  it 
got  through  the  muscles  under  the  scalp,  in  no  instance  has  an  actual  leak  occurred  nor 
have  I  seen  such  an  accident  in  any  case  of  cerebellar  operation  for  many  years. 

The  different  point  of  view  of  various  clinics  in  regard  to  these  wounds  is  best  seen  in 
the  manner  of  closure  and  the  importance  placed  upon  it.  Horsley,  for  example,  always 
favored  a  loose  closure  of  cranial  wounds  so  that  an  escape  of  cerebrospinal  fluid  would 
occur.  It  is  the  custom  of  the  German  clinics  to  drain  these  wounds  and  in  many  cases  a 
gauze  pack  leading  from  the  recess  has  been  left  leading  from  one  angle  of  the  incision. 

Attention  may  be  called  to 
the  fact  that  no  vessels 
whatever  are  tied  dur- 
ing the  operation  —  in 
other  words,  no  bits  of  tissue 
are  strangulated  by  an  encircling 
ligature.  Such  vessels  as  are 
divided  in  the  extracranial  tis- 
sues are  occluded  by  the  ap- 
proximating sutures  serially 
placed  as  the  clamps  are  re- 
moved when  the  wound  is  closed. 
If  the  margin  of  the  dura  bleeds 
it  is  caught  with  silver  clips,  a 
device  described  elsewhere,^  and 
if  bleeding  occurs  from  the 
nervous  tissues  themselves  it  is 
controlled  by  the  placement  of  a 
fragment  of  raw  muscle. 

The  minute  black  knots  of 
the  iron-dyed  silk,  it  may  be 
added,  make  very  useful  land- 
marks in  case  a  subsequent  ex- 
ploration is  necessary,  for  they 
remain  practically  unchanged 
for  years  and  it  is  possible  to  re- 
trace one's  former  steps  by  their 
aid  on  a  second  or  a  third 
session,  such  as  was  necessary 
in  Case  XXVIII.  These  small 
knots  of  fine  black  silk  are 
probably  stronger  for  their  size 
and  are  far  better  tolerated  by 
the  tissues  than  any  other  suture  material,  provided  no  tissue  is  strangulated  in  their 
placement. 

Special  emphasis  should  again  be  laid  on  the  importance  of  a  secure 
and  separate  closure  of  the  galea  by  buried  sutures  in  all  cranial 
wounds  which  are  to  resist  tension.  Another  purpose  of  this,  in  addition  to  security,  is 
a  cosmetic  one.  A  scalp  wound  which  is  otherwise  closed  tends  to  part  and  to  leave  a  broad 
ugly  scar  owing  to  destruction  of  the  hair  follicles.  An  example  of  this  is  seen  in  Fig.  24, 
which  may  be  compared  with  the  photographs  of  other  patients  after  operation  in  whom, 
as  will  be  seen,  the  hair  grows  from  the  very  edge  of  the  fine 
linear  scar. 


Fig.  259. — Case  XXV.    Showing  size  and  extent  of  original  dressing. 
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XI.  The  dressing.  A  temporary  dressing  is  applied  and  the  patient  is 
usually  left  unmoved  on  the  table  until  consciousness  is 
regained,  and  in  a  serious  case  in  which  respiratory  difficulties  have  occurred, 
still  longer.  In  critical  cases  the  mere  change  of  position  from  face  to  back  may  be  enough 
to  bring  on  a  period  of  rhythmic  respiration  or,  indeed,  lead  to  its  cessation.  It  is  for  this 
reason  that  a  comfortable  position  on  the  table  before  the  anaesthetic  is  started  is  all  im- 
portant. 

I  am  not  sure  but  that  we  overdo  the  size  of  the  dressing  which  is  applied  when  the 
patient  is  finally  moved.  We  have  adhered  from  the  outset  to  a  large  hood  dressing  covered 
by  a  layer  of  well-starched  crinoline  (Fig.  259).  This  comes  down  onto  the  thorax  and  holds 
the  head  and  neck  reasonably  immobile  for  the  ten  days  it  is  worn.  Patients  in  a  bed 
capable  of  being  elevated  can  sit  up  in  a  few  days  and  owing  to  the  large  dressing  and  its 
firm  support  convalescence  is  reasonably  free  from  discomforts.  The  dressing  remains 
unchanged  for  from  10  to  12  days  and  at  the  end  of  this  period  the  silver  foil  over  the  wound 
will  be  found  crisp  and  dry,  the  sutures  can  be  safely  removed  and  the  wound  left  without 
special  support  (Fig.  260). 


Fig.  260. — Case  XXV.    Wound  on  tenth  day  at  first  dressing  on  removal  of  superficial  scalp  sutures. 


All  of  these  wounds  have  healed  absolutely  without  reaction,  as  seen  by  the  photographs, 
and  even  a  stitch  abscess  with  the  fine,  iron-dyed  sutures  is  unknown.  An  infected  wound 
or  meningitis  following  a  clean  cranial  operation  is  practically  inexcusable  at  the  present 
day.* 

As  mentioned  when  discussing  the  preparation  of  the  wound,  it  is  of  distinct  advantage, 
particularly  to  women,  if  the  shaving  is  confined  to  as  small  a  field  as  is  reasonably  safe. 
For  though  it  may  not  be  their  customary  coiffure,  women  nevertheless  may,  as  shown  in 
Figs.  261  and  262,  effectively  conceal  the  operative  field  as  soon  as  the  dressings  are  removed. 

*  The  series  of  photographs  (Figs.  241,  242,  259-262)  were  taken  of  a  single  patient. 
Case  XXV,  to  illustrate  this  context. 
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From  the  outset  this  operation  has  seemed  to  possess  certain  advantages 
which  are  lacking  in  those  heretofore  described.  Briefly,  they  lie  in 
the  wide  bilateral  exposure  of  the  posterior  sur- 
face of  the  cerebellum,  and  this,  combined  with 
the  early  evacuation  of  cerebrospinal  fluid,  serves 
to  promptly  relieve  the  intracranial  tension  which 
in  turn  permits  of  sufficient  dislocation  of  the 
hemispheres  to  expose  the  recess  without  jeopar- 
dizing the  medullary  centers  or  traumatizing  the 
adjacent  cerebellar  lobe.  Moreover,  carefully  planned  hsemos- 
tasis  not  only  makes  it  possible  to  carry  the    procedure    through 


Fig.  261 


Fig.  262 


Figs.  261,  262. — Case  XXV.    Photograpiis  on  patient's  discharge  the  21st  day,  illustrating  manner  of  conceal- 
ing the  operative  field. 


in  one  session,  but  justifies  an  exact  reapproximation  of  the  divided 
tissues  in  layers  without  drainage,  thereby  greatly  lessening 
the  risk  of  post-operative  complications  as  well  as  giving  the  patient  a 
sound  and  presentable  neck.  The  large  cranial  opening,  furthermore,  serves 
as  an  effective  palliative  measure  not  only  against  the  pos- 
sible early  oedema  but  as  a  future  decompression  in  view  of  the  almost  inevi- 
table continuance  of  the  growth. 

Some  of  the  imperfections  of  the  operation,  as  it 
has  been  outlined,  lie  in  its  magnitude,  the  expenditure  of  time, — for  one 
could  hardly  undertake  two  such  procedures  in  a  day, — and  the  fact  that  a 
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partial  intracapsular  enucleation  is  advocated  at  the  present  time  rather  than 
an  attempted  complete  extirpation.  These,  however,  are  drawbacks  which 
must  necessarily  characterize  all  operations  for  tumors  in  this  difficult  region 
if  they  are  undertaken  with  due  precautions  and  respect  for  life. 

The  technical  details  of  the  performance,  as  is  true  of  all  elaborate  opera- 
tions, have  been  gradually  developed.  As  defects  in  the  method  became 
apparent  from  case  to  case,  efforts  were  made  to  control  them:  as  errors  in 
judgment  were  committed  they  were  so  far  as  possible  avoided  in  later  opera- 
tions. To  this  can  be  attributed  the  fact  that  we  find  four  post-operative 
deaths  in  the  first  ten  cases  and  only  one  in  the  last  ten.  The  fatality  in  Case 
I  demonstrated  the  necessity  of  head  and  shoulder  supports.  The  accident 
of  a  respiratory  failure  in  Case  IV  was  a  valuable  experience  from  which  was 
learned  the  possibility  of  carrying  through  an  operation  under  artificial  res- 
piration and  of  freeing  the  medulla  by  continuing  the  dural  incision  through 
the  foraminal  region  to  the  atlas  or,  as  in  the  first  operation  in  Case  VIII,  even 
to  the  axis  after  removal  of  the  laminae  of  the  atlas.  The  comparative  ease 
of  an  intracapsular  enucleation  was  first  learned  from  Case  IV,  but  the  same 
case  has  demonstrated  that  it  is  not  a  permanently  curative  measure.  The 
hazards  of  attempting  too  radical  procedures  in  the  direction  of  total  extirpa- 
tions was  a  lesson  drawn  from  the  series  of  fatalities  in  Cases  VIII,  IX  and 
X,  but  it  was  learned  from  Case  VIII  that  a  two-stage  procedure  after  failure 
at  the  first  session  promises  little,  and  from  Case  IX  that  these  patients  should 
be  left  in  position  on  the  table  until  out  of  their  anaesthetic,  owing  to  the  risks 
of  early  change  of  position  (c/.  also  Case  XV).  It  was  learned  from  Case  XI 
that  inhalation  pneumonia  may  be  forestalled  in  case  of  post-operative  deglu- 
titory  difficulties  by  temporary  recourse  to  nasal  feeding,  and  also  that  tran- 
section of  the  cerebellar  hemisphere  is  a  very  poor  way  of  getting  at  one  of 
these  growths  {cf.  also  Cases  XV  and  XXVIII)  and,  therefore,  that  the  open- 
ing must  be  made  far  enough  to  the  side  to  make  this  unnecessary.  The 
lowering  of  tension  by  a  ventricular  puncture,  since  largely  utilized,  was  first 
undertaken  in  Case  X,  and  Case  XV  shows  that  even  a  large  tumor  may  be 
entirely  overlooked  during  an  exploration,  which  probably  accounts  for  the 
number  of  uncertified  though  presumable  acoustic  tumors  in  our  operative 
series. 

Statistical  Results 

The  proof  of  the  pudding  is  in  the  eating :  the  advantages  of  one  operative 
method  over  another  for  a  given  lesion  are  told  by  the  results.  These  in  the 
case  of  any  operation  may  be  measured  in  various  ways:  (l)b3^the  per- 
centageof  immediate  or  early  fatalities;  (2)  by 
the  p  o  s  t  -  o  p  e  r  a  t  i  V  e  complications  which  endanger 
or  disturb  the  ease  of  convalescence;  (3)  by  the  de- 
gree of  relief  from  suffering  or  avoidance  of  such 
sequels  as  blindness  for  the  survivors;  (4)  by  the 
capacity  to  resume  a  former  occupation;  (5)  by  the 
duration  of  the  period  of  partial  or  total  relief; 
and  (6)  by  the  measured  prolongation  of  life.  Unfor- 
tunately the  only  one  of  these  on  which  surgical  estimates  are  usually  based 
is  the  first — the  mere  operative  recoverv — whereas  statistics  of  the  ultimate 
18 
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result  are  rarely  given  and,  it  is  to  be  admitted,  are  exceedingly  difficult  to 
assemble  and  to  properly  estimate. 

(1)  The  operative  mortality.  This  in  the  case  of  cerebellopontile-angle 
tumors,  the  majority  of  them  as  we  have  seen  being  acoustic  tumors,  has  been 
variously  estimated— though  always  high.  This  is  so  both  for  the  cases 
assembled  from  miscellaneous  reports  in  the  literature  as  well  as  from  the 
reports  from  individual  clinics. 

Henschen^^  in  1910  collected  43  cases  with  partial  tumor  removal  of  which 
only  8  lived  for  any  length  of  time.  Leischner's^'*^  statistics,  gathered  in  1911, 
including  10  cases  from  Eiselsberg's  clinic,  gave  a  mortality  of  70  per  cent. 
According  to  Fumarola"^^  Krause  had  only  4  recoveries  in  a  series  of  30  angle 
tumors  (86.6  per  cent  mortality)  and  Eiselsberg  in  1912,  4  recoveries  in  12 
cases  (66.6  per  cent  mortality).  Tooth's  statistics^^^  of  the  operations  with 
removal,  complete  or  partial,  of  extracerebellar  tumors  during  the  years  1902 
to  1912  at  the  National  Hospital  give  24  cases  with  17  deaths  attributed  to 
the  operation  (70.8  per  cent),  whereas  11  out  of  12  cases  succumbed  after  a 
mere  suboccipital  decompression  for  tumor  (91.6  per  cent).  In  the  70  cases 
of  which  Henschen  found  record  between  1910  and  1915  there  was  a  68.7 
per  cent  mortahty. 

Shocking  as  these  figures  are  and  desperate  as  the  condition  must  be 
which  justifies  operation  attended  with  such  high  risks,  it  must  be  acknowl- 
edged that  they  represent  the  experience  of  surgeons  who  at  the  time  of  their 
report  had  had  but  few  cases,  and  whose  later  records  would  have  been  far 
better.  After  the  first  operation  the  surgical  mortality  in  the  writer's  series 
of  acoustic  tumors  was  100  per  cent.  After  the  first  10  cases  it  was  lowered 
to  40  per  cent,  after  15  cases  it  had  dropped  to  33.3  per  cent,  after  20  cases  to 
30  per  cent,  after  25  cases  to  24  per  cent,  and  after  30  cases  to  20  per  cent; 
and  it  must  continue  to  fall  until  it  drops  to  10  or  to  5  per  cent  or  better,  even 
though  the  total  figures  must  carry  the  burden  of  early  inexperience.  I  n 
the  Baltimore  series  of  11  operated  cases  the  mor- 
tality was  35.4  per  cent,  in  the  Boston  series  of 
18  it  has  been  11.1  per  cent,  and  it  may  be  pointed  out  not 
only  that  in  a  number  of  these  patients  more  than  one  opera- 
tion has  been  performed,  so  that  the  operative  mortality 
would  be  considerably  lower  than  the  case  mortality,  but  also  that  there 
have  been  an  equally  large  number  of  cerebellar  operations  for  presumable 
tumors  of  the  angle  which  have  not  been  surgically  verified,  all  of  which 
have  recovered  except  the  two  included  in  this  report,  one  of  them,  Case  VII, 
dying  from  the  consequences  of  a  misdirected  operation  over  the  cerebrum, 
and  the  other.  Case  XV,  from  the  immediate  effects  of  a  second  negative  cere- 
bellar exploration. 

(2)  The  convalescence.  This  is  disturbed  chiefly  by  the  confinement  in  the 
large  crinoline  dressing,  which  may  be  unnecessary  but,  being  fearful  of  too 
free  movements,  it  has  seemed  to  us  the  lesser  of  two  evils.  The  relief  of  head- 
ache more  than  atones  for  the  shght  discomforts  in  the  wound  itself,  and  though 
dizziness,  vomiting  and  dysarthria  may  persist  for  a  time,  or  even  be  in- 
creased, they  usually  subside  in  a  few  days.  The  assurance  of  primary  wound 
healing  without  a  drain  or  cerebrospinal-fiuid  leak  goes  far  toward  easing  the 
recovery,  and  as  a  rule  the  patients  should  be  sitting  up  in  a  reclining  bed  in  a 
few  days. 
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(3)  The  degree  of  symptomatic  relief.  This  is  difficult  to  estimate,  but  it  is 
usually  enormous,  particularly  on  the  side  of  the  general  pressure  symptoms, 
and  there  is  often  considerable  amelioration  in  the  local  manifestations,  even 
after  a  simple  decompression  with  the  mere  free  opening  of  the  obstructed 
lateral  cistern.  This  is  well  shown  by  Case  IV,  which,  though  histologically 
unverified,  has,  in  view  of  the  distended  porus,  been  included  in  the  series  as  a 
type  case. 

Another  important  result  is  the  saving  of  vision.  Unfor- 
tunately at  the  time  of  their  admission  all  of  these  patients  have  shown 
a  marked  choked  disc  or  its  late  effects.  Cases  II  and  XXX 
were  already  blind.  In  six  cases  (e.  g..  Case  XXVII)  vision  on  admission 
was  reduced  to  shadows  and  in  three  of  them  mere  light  perception  (e.  g.. 
Cases  XI  and  XII)  has  been  retained  following  the  operation.  In  eighteen 
there  was  an  advanced  grade  of  choked  disc,  usually  with  beginning  secondary 
atrophy:  of  the  fourteen  survivors  five  retained  normal  vision,  five  retained 
useful  vision,  and  four  impaired  vision.  In  the  remaining  four  (Cases  VIII, 
XIII,  XXII  and  XXVI)  the  process  was  comparatively  early  and  normal 
vision  has  been  retained  by  the  three  survivors. 

It  has  taken  many  years  and  much  insistance  to  make  the  profession 
appreciate  that  a  choked  disc  is  a  mechanical  process 
due  to  tension  which  can  be  surgically  relieved  even  though  a 
localizing  diagnosis  cannot  be  made.  It  will  doubtless  take  many  years  more 
to  make  them  feel  that  it  is  somewhat  disgraceful  under 
these  circumstances  to  permit  a  patient  to  be- 
come blind  or  even  to  allow  the  process  to  advance  to  such  a 
stage  that  vision  becomes  impaired. 

(4)  The  resumption  of  a  former  occupation.  When  this  entails  stress  and 
vigor  and  manual  dexterity,  it  possibly  could  hardly  be  expected  after  an 
operation  for  an  acoustic  tumor  which  has  reached  a  large  size.  Most  of  the 
women,  however,  have  been  able  to  resume  their  household  duties.  Thus  a 
patient  (Case  IV)  with  an  unremoved  tumor,  despite  her  local  symptoms,  has 
led  an  active  life,  and  for  the  past  five  years  since  her  husband's  death  has  been 
able  to  conduct  his  large  affairs  and  bring  up  her  several  children  practically 
unaided.  Case  V,  on  the  other  hand,  with  the  twice  performed  enucleation, 
though  free  from  discomforts  and  able  to  be  about,  must  be  regarded  as  more 
or  less  of  an  invalid.  Case  VI  was  able  to  resume  active  work  on  his  farm  for 
three  years.  Case  XI  has  been,  owing  to  her  persistmg  ataxia,  a  distinct 
invalid  for  the  five  years  and  Case  XII  for  the  same  reason  is  little  better. 

The  "subsequent  notes"  appended  to  the  more  recent  cases  in  the  Boston 
series  give  a  much  better  showing,  and  for  the  time  being  Case  XIII  has  been 
a  wage  earner  and  Cases  XIV,  XVI,  XX  and  XXVII  would  be  except  for 
their  lowered  vision.  Cases  XVII,  XVIII,  XXI,  XXII  and  XXV  have 
largely  resumed  their  former  activities,  and  in  regard  to  the  later  patients  in 
the  series,  all  of  whom  have  so  far  done  well,  it  is  too  early  to  speak  on  the 
ground  of  occupation. 

Good  as  they  are,  these  results  on  the  basis  of  a  wage-earning  capacity 
would  be  far  better  had  the  operations  been  undertaken  even  a  few  months 
earlier,  and  I  hope  to  see  the  day  when  the  proportion  of  blind  to  seeing  pa- 
tients admitted  to  the  clinic  suffering  from  tumor  is  materiallv  diminished. 
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(5)  The  duration  of  relief.  A  certain  measure  of  relief  from  general  pressure 
symptoms  is  likely  to  be  permanent.  The  outlook  for  permanent  relief  from 
local  symptoms  is  less  bright.  Just  how  long  the  relief  may  last  depends  on 
many  factors — the  size  attained  by  the  tumor  at  the  time  of  the  operation,  the 
rapidity  of  its  growth,  and  the  relative  thoroughness  of  the  enucleation.  It 
will  take  a  much  larger  series  of  cases  than  the  present  one  and  a  much  longer 
period  of  time  must  elapse  before  one  can  speak  with  any  accuracy  on  this 
score. 

Though  there  are  exceptions  in  the  series  (with  extremes  shown  by  Case 
IV,  whose  period  of  relief  has  persisted  7  j^ears  and  10  months,  and  Case  VII 
who  had  but  brief  relief  after  a  decompression)  I  would  regard  a  three- 
year  period  after  a  wide  decompression  and  par- 
tial enucleation  as  a  fair  estimate  of  an  expected 
period  of  relief  before  a  return  of  pressure  symptoms.  This  esti- 
mate is  of  course  based  on  an  experience  with  large  tumors,  and  doubtless 
with  small  ones  (e.  g..  Case  XXV)  it  would  be  much  longer. 

It  is  a  natural  expectation  that  this  procedure  will  come  in  time  to  be  done 
more  frequently  and  at  an  earlier  stage  of  the  growth,  and  this  will  mean  far 
more  perfect  recoveries  with,  perchance,  an  occasional  total  enucleation  which 
will  mean  a  permanent  cure. 

(6)  The  prolongation  of  life.  The  mere  lengthening  of  life  is  not  a  desirable 
basis  on  which  to  estimate  end  results  unless  the  life  has  been  made  better 
worth  living.  I  can  hardly  believe  that  such  a  result  as  was  afforded  by  the 
primary  decompression  in  Case  XV  was  worth  while,  and  it  was  this  feeling 
which  led  to  the  second,  ineffectual  and  disastrous,  attempt  to  reach  the  tumor. 

It  is  hardly  possible  to  estimate  the  duration  of  life  without  operation, 
though  Tooth"^^^  has  attempted  to  do  this,  and  finds  for  the  group  of  extra- 
cerebellar  tumors  in  his  series  that  11.8  months  represents  the  average  sur- 
vival period  if  the  cases  are  left  to  run  their  course.  The  only  verified  case  in 
the  writer's  series  which  was  not  operated  upon.  Case  XXX,  lived  only  seven 
months.  This  all  depends,  of  course,  on  how  early  the  diagnosis  can  be  made 
and  the  size  and  rapidity  of  growth  of  the  tumor  at  the  time  the  patient  comes 
under  observation.* 

It  may  be  presumed  that  the  majority  of  the  patients  in  this  series  had  not 
long  to  live  in  view  of  the  comparatively  advanced  symptoms  at  the  time  of 
their  admission.  Cases  II  and  III,  both  of  whom  had  an  advanced  process, 
one  with  blindness  and  the  other  nearly  so,  both  survived  over  three  and  one- 
half  years  after  the  decompression  with  removal  of  but  a  small  fragment  of 
the  tumor,  and  this  may  perhaps  be  taken  as  the  average  expectation  of  life 
under  these  circumstances.  Then,  too,  Case  V  after  about  the  same  length  of 
time, — namely,  three  and  one-half  years, — had  a  return  of  symptoms,  with  a 
secondary  operation  and  again  a  period  of  relief  which  has  lasted  four  years. 
However,  Case  VI  lived  6  years  and  7  months  after  a  similar  single  operation, 
the  disease  having  been  allowed  to  run  its  further  course  without  intervention. 

Of  the  cases  in  the  Boston  Series  it  is  too  early  to  speak:  they  certainly 
should  average  far  better  than  those  in  the  Baltimore  group.     Even  as  they 

*  In  his  estimates  of  the  survival  period  of  tumors  with  and  without  operation,  Tooth 
unfortunately  does  not  dwell  fully  on  the  acoustic  tumors,  which  probably  are  represented 
by  the  extracerebellar  "fibrogliomas."  These  he  is  inclined  to  include  with  the  gliomas 
proper,  the  average  survival  period  of  which  he  estimates  to  be  10.1  months. 
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stand,  leaving  much  to  be  desired,  the  results  are  far  more  encouraging  than 
any  heretofore  reported.  Sieskind,^®''  writing  in  Oppenheim's  clinic,  from 
which  a  goodly  number  of  these  acoustic  tumors  have  been  referred  for  opera- 
tion, states  that  the  operative  mortality  would  be  much  higher  than  is  usually 
estimated  if  the  fatalities  that  immediately  follow  operation,  or  occur  very 
shortly  after,  were  included,  and  points  out  that  of  all  Krause's  successfully 
operated  cases  only  one  patient  was  still  living  in  1908  at  the  time  of  his  report. 
According  to  Leischner,  the  longest  recovery  after  operation  in  Eiselsberg's 
clinic  at  the  time  of  his  writing  in  1911  was  18  months.  Of  the  thirty-six 
operative  cases  in  the  extracerebellar  group  (doubtless  including  the  more 
favorable  meningeal  as  well  as  the  acoustic  lesions)  in  Tooth's^*^  series  from 
the  National  Hospital,  seven  of  the  verified  cases  were  regarded  as  recoveries 
(4  still  living  after  7  months  to  8  years),  giving  an  average  survival  period  of 
thirty-nine  months :  of  the  twelve  unverified  though  decompressed  cases  only 
one  survived,  for  three  years.  With  these  figures  before  him.  Tooth's  state- 
ment, to  the  effect  that  one  must  not  allow  his  judgment  in  regard  to  opera- 
tions to  become  biased  by  a  few  brilliant  successes  in  the  face  of  a  preponder- 
ance of  fatalities,  can  be  thoroughly  sympathized  with. 

These  unfavorable  reports  are  quoted  not  in  an  odious  spirit  of  comparison, 
for  the  writer  realizes  that  in  1908  and  1911  and  1913  his  own  results  were 
none  too  encouraging,  but  merely  to  show  that  with  a  better  method  and  more 
painstaking  type  of  operative  procedure  more  favorable  results  may  be  re- 
corded today. 

In  the  accompanying  Table  5  there  have  been  gathered  the  data  from  which 
the  surgical  end  results  of  this  series,  so  far  as  possible,  may  be  computed. 
There  are  many  elements  to  be  considered,  the  time  which  has  elapsed  since 
the  onset  of  recorded  pressure  symptoms  appearing  to  the  writer  to  be  the 
point  from  which  the  expectation  of  life  in  an  unoperated  case  could  be  most 
safely  calculated.  The  table  shows  that  in  this  series  the  average  duration 
of  symptoms  before  the  patient's  admission  was  about  six  years  and  the  aver- 
age duration  of  evident  pressure  symptoms  about  two  years,  evidencing  the 
fact  that  the  average  case  was  an  advanced  one.  The  case  mor- 
tality has  been  20.7  per  cent,  the  operative  mor- 
tality, based  on  the  number  of  suboccipital  opera- 
tions,  39  in  all,   has  been   15.4  per   cent.* 

Most  of  the  fatalities,  it  will  be  observed,  occurred  in  cases  with  extreme 
pressure  symptoms,  but  it  is  safe  to  say  that  the  likelihood  of  a  fataHty  de- 
pends as  much  upon  the  character  of  the  operation  performed  as  upon  the 
size  of  the  tumor  and  the  stage  of  the  symptoms  it  has  produced.  Neverthe- 
less it  is  to  be  hoped  that  we  may  see  these  cases  operated  upon  at  a  period 
averaging  at  least  two  years  earlier,  on  the  first  appearance  of  general  pressure 
symptoms,  for  it  will  be  quite  possible  under  these  circumstances  not  only  to 
lower  the  mortality  figures  practically  to  zero,  but  at  the  same  tune  to  com- 
pletely forestall  the  loss  of  vision.  Unquestionably  for  this  most  difficult 
type  of  tumor  far  better  operative  returns  may  in  the  future  be  expected  from 
our  own  and  from  other  clinics. 

*  Subsequent  to  February  1st,  when  these  notes  and  computations  were  made  by  Dr. 
Gushing,  four  other  patients  were  admitted  to  the  clinic  and  operated  upon  with  the  usual 
procedure,  with  excellent  surgical  results.  If  these  cases  were  included,  it  would  lower  the 
case  mortality  to  18.1  per  cent,  and  the  operative  mortality  to  13.9  per  cent. — L.  E. 
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One  cannot  gauge  the  benefit  of  operations  from  figures  nor  can  one  chart 
or  ta.bulate  such  factors  as  rehef  from  pain  and  preservation  of  vision,  and  so 
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long  as  this  equation  must  be  taken  into  consideration,  statistics  regarding 
the  results  of  brain  tumor  operations  in  general  are  deceptive  and  can  be  made 
to  prove  almost  anything  the  author  desires,  no  matter  how  honest  he  may  be. 
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237 
Diplopia,  165 

Distant  effects  of  acoustic  tumors,  193 
Dysarthria,  origin  of,  173 
Dysmetria,  160 
Dysphagia,  origin  of,  173 

post-operative  pneumonia,  induced  bj',173 
respiratory  failure,  induced  by,  173 

Ear,  middle,  degenerations  in,  208 

Embryonal  tissue  rests,  147 

Endothelioma    simulating    acoustic  tumor, 
218,  223 

Endotheliomata  of  recess,  222 

pathological  differentiation  of,  184 
relation  of,  to  acoustic  tumors,  214 
to  neurofibromatosis,  214 

Erroneous  tumor  localization,  220 

Etiology  of  acoustic  tumors,  147 

Facial  nerve,  distortion  of,  190 
involvement  of,  99,  165 
inaugural,  166 
Fat  cells,  202 
Frontal-lobe  involvement,  172 

Gait,  unsteadiness  of,  160 
Ganglion  cells,  199,  206 
General  pressure  sj-mptoms,  171 
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Glioma,  histological  differentiation  of,   98, 
196 
of  acusticus,  case  of,  112 
simulating  acoustic  tumor,  231,  234 
Glossopharyngeal  nerve,  distortion  of,  191 

impairment  of.  168 
Growths  simulating  acoustic  tumors,   221, 
234 

Headaches,  159,  171 

Hearing,  restoration  of,  after  operation,  98, 

155 
Hemianopsia,  39,  73 
Hereditary  tendency,  148 
Herniations,  cerebral,  193 

cortical,  193 

foraminal,  193,  263 
Herpes,  post-operative,  165 
Histogenesis,  206 
Histology  of  acoustic  tumors,  194,  215 

importance  of,  234 
Hyaline  degeneration,  202 
Hydrocephalus,    obstructed,   treatment   of, 

106 
Hydrops,  198,  202 
Hypoglossal  nerve,  involvement  of,  170 

Incidence  of  acoustic  tumors,  149 
Infection,  147 

Internal  auditory  meatus.    See  Meatus  acus- 
ticus internus 

Jacksonian  epilepsy,  a  diagnostic  error,  166 

Labyrinth,  choked,  208 
function  of,  tests  for,  241 
involvement  of,  confused  with  cerebellar, 
155,  159,  160 
inaugural,  155 
Large  tumors,  appearance  of,  183 

enucleation  of,  35,  166,  265 
Lateral  cistern,  distention  of,  175,  188,  219 

Meatus  acusticus  internus.    See  also  Diag- 
nosis:  X-ray 
dilatation  of,  pathological  studies  of, 
179,  185 
X-ray  studies  of,  157,  237 
pressure  atrophy  of,  181,  185,  237 
Medulla,  distortion  of,  192 
Meniere's  disease,  a  diagnostic  error,  155 
Meninges,  alterations  of,  185 
Meningitis  serosa  circumscripta,  misleading 
in  diagnosis,  175,  219 


Mental  derangements.     See  Psychic  distur- 
bances 
Mitosis,  198 

Mortality  after  operations,  54,  247,  274,  277 
Motor  paths,  involvement  of,  175 

Nasal  feeding,  173 
Nerve  fibres,  204 

Nerves,  abducens,  weakness  of,  165,  190 
accessory,  distortion  of,  191 

involvement  of,  169 
auditory,  histology  of,  206 

inaugural  involvement  of,  153 
cerebral,  distortion  of,  190 
histological  studies  of,  205 
involvement  of,  162 
cochlear,  degenerations  in,  208 

involvement  of,  153 
facial,  distortion  of,  190 

involvement  of,  99,  165 
glossopharyngeal,  distortion  of,  191 

impairment  of,  168 
hypoglossal,  involvement  of,  170 
oculomotor,  impairment  of,  163 
trigeminal,  distortion  of,  190 

involvement  of,  163 
vagus,  distortion  of,  191 

symptoms  referable  to,  169 
vestibular,  degenerations  in,  208 
involvement  of,  155 
tumor  involving,  case  of,  178 
Neurofibromatosis,  relation  of,  to  acoustic 
tumors,  148,  210 
to  endotheliomata,  214 
Nuclei,  arrangements  of,  198 
Nystagmus,  156,  161 

Oculomotor  nerve,  impairment  of,  163 
CEdema  of  tissues,  199 
Olfaction,  impairment  of,  171 
Operations  tabulated,  278 
Operative  methods  of  approach,  245 
bilateral,  249 

preferential,  advantages  of,  250,  272 
imperfections  of,  272 
steps  of,  251 
suboccipital  and  petrosal,  249 
translabyrinthine,  247 
unilateral,  246 
mortality  figures,  54,  247,  274,  277 
results,  273 

degree  of  symptomatic  relief,  275 
duration  of  symptomatic  relief,  276 
prolongation  of  life,  276 
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Operative  results,  resumption  of  occupation, 

275 
Origin  of  acoustic  tumors,  difficulty  in  dis- 
tinguishing from  facial,  183 
embryonal,  from  tissue  rests  in  nerve, 

147,  207,  215 
in   distal   (within   canal)  portion  of 

nerve,  98,  157,  177 
in  endoneural  portion  of  nerve,  182. 

183,  206 
in    middle     wall     of     recess,     from 

anlage,  148 
in  peripheral  portion  of  nerve,  177, 

206 
in  proximal   (free)  portion  of  nerve, 

98,  115,  182 
in  transition  zone  in  nerve,  206 
relation  of,  to  neurofibromatosis,  148, 

215 
tumor  surface  defect,  significant  of, 

184 

Papilloma  simulating  acoustic  tumor,  228 

Pathology  of  acoustic  tumors,  177 

Pigmentation,  202 

Pneumonia,  post-operative,  173 

Pons,  distortion  of,  192 

Porus  acusticus  internus.    See  Meatus 

Pregnancy,  effect  of,  148 

Prognosis,  150,  276 

Psammoma  bodies,  195 

Psychic  disturbances,  172 

Pyramidal  bone,  examination  of,  157,  184 

Radiographic  changes.    See  X-ray 

von  Recklinghausen's  disease.     See  Neuro- 
fibromatosis 

Reflexes,  corneal,  163 
deep,  176 
palatal,  164 

Respiration,  artificial,  31,  255 

Rhinorrhoea,  172 

Rontgen  raJ^     See  X-ray 

Sarcoma  confused  with  acoustic  tumor,  195 

histological  differentiation  of,  198 
Sella  turcica,  X-ray  changes  in,  236 
Sensory  distm-bances,  175 
Situation  of  tumors,  149 
Size  of  tumors,  183 
Small  tumors,  enucleation  of,  265 

origin  of,  177 
Smell,  impairment  of,  171 
Suboccipital  discomforts,  159 


Surgical  treatment,  244.    See  al.so  Operations 
arachnoid   cj'st   evacuation,    185,    220, 

283 
lateral  ventricle  puncture,  value  of,  221, 

262 
lumbar  puncture,  danger  of,  219 
removal  of  arch  of  atlas,  value  of,  46, 

263 
suboccipital  decompression,  results  of, 

69 
tabulation  of  cases,  278 
total  tumor  enucleation,  dangers  of,  35, 

166,  265 
transcerebellar     approach,     avoidance 
of,  54 
Symptoms,  152 
age  at  onset  of,  149 
auditory,  importance  of,  152,  213,  230 
bilateral,  212 
cerebellar,  160 
cerebral  nerve,  162 
contralateral,  162,  166,  221 
differentiation  of,  11,  221,  234 
duration  of,  151 
fluctuation  of,  174,  219 
frontal-lobe,  172 
general  pressure,  171 
inaugural,  152 
medullary,  175 
misinterpretation  of,  218 
order  of  onset  of,  176 
post-operative  relief  from,  degree  of,  275 

duration  of,  276 
tabulation  of,  162 
unmistakable,  of  acoustic  tiunor,  217 

Tabulation  of  brain  tumors,  15,  16,  17 

of  operations,  278 

of  SJ^nptoms,  162 
Taste,  impairment  of,  167 
Terminolog}^  of  acoustic  timiors,    11,    195, 

207 
Tic  douloureux,  a  diagnostic  error,  164 
Tinnitus,  153 
Tissue,  fibrous,  198 

oedema  of,  199 

reticular,  199 

tjpes  of,  197 
Tongue,  atrophy  of,  170,  213 
Torticollis,  a  diagnostic  error,  170 
Traimia,  147 

Trigeminal  nerve,  distortion  of,  190 
involvement  of,  163 
discomforts,  164 
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Trigeminal  nerve,  motor  division  of,  165 
Tumors,  acoustic,  area  of  attachment  of,  184 
degenerations  produced  by,  207 
differentiation  of,  221,  234 
distant  effects  of,  193 
relation  of,  to  brain,  190 

to  endotheliomata,  214 

to  meninges,  185 

to  neurofibromatosis,  148,  210,  215 
simulated  by  other  lesions,  234 
situation  of,  149 
size  of,  183 

Vagus  nerve,  distortion  of,  191 

symptoms  referable  to,  169 


Vertigo,  156,  162 

Vestibular  nerve,  degenerations  in,  208 
involvement  of,  155 
tumor  involving,  case  of,  178 

Vision,  preservation  of,  275 

Vomiting,  171 

von  Recklinghausen's  disease.     See  Neuro- 
fibromatosis 


X-RAY  studies  of  porus  acusticus  internus, 
157,  237 
stereoscopic,  240 
of  sella  turcica,  236 


